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ABSTRACT
A Comparative Analysis of Perceptions of Technology among Doctoral Students
from selected Science, Technology, and Society (STS) Programs
in the United States
Chain-Wen Wang
The purpose of this research was to investigate, compare, and analyze perceptions of
technology among the Science, Technology, and Society (STS) programs doctoral
students, and to identify the institutional factors that influenced these perceptions.
The data were collected through literature review, survey, interviews, and Internet
searches. The treatment and analysis of data were combinations of quantitative and
qualitative methods.
The findings of this research indicated that: 1) various perceptions of technology exist
among the scholars of technology identified for this research, 2) the STS doctoral students
seem to differ in their perceptions of technology, 3) the majority of STS doctoral students’
perceptions of technology were changed by their programs, 4) it appeared that there was no
obvious difference among the doctoral students regarding the institutional/program factors
that influenced their perceptions of technology, and 5) about two thirds of STS doctoral
students appeared to be white, non-Hispanic males with backgrounds mainly in social
sciences, and ages between 20 to 39.
Additional findings included: 1) there was a lack of agreement on who the scholars of
technology are, 2) there were programs identified and recognized by others as STS
programs that did not perceive themselves as such, 3) technical knowledge appeared to be
unimportant to the doctoral students studied for this research, 4) the majority of survey
participants had not thought about how the context of the study of technology should be
categorized, nor what the educational objectives should be, 5) the STS doctoral programs
were evolving programs and rather “U.S. focused,” and 6) the STS doctoral students
studied appeared to have diverse academic backgrounds but showed no obvious evidence
of being less bound by disciplines in terms of their research.
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CHAPTER ONE
INTRODUCTION
According to Cutcliffe and Mitcham (1993), the emergence of Science, Technology and
Society (STS) as an academic field of study in large part reflects a perceived need for a
more complete understanding of the societal context of science and technology. They
stated that STS emerged in the U.S. in a period of widespread social upheaval during the
1960s and early 1970s. According to Cutcliffe (1989), it was in the late 1960s, following
a collapse of a twenty-year-long direct translation of science and technology into economic
prosperity for the American working class, that there emerged the recognition that it was
also becoming necessary to cope in practical ways with an accumulated burden of negative
impacts of science and technology.
In the last decade, STS has gained recognition as an essential educational component in
the U.S., as well as around the world. However, while many are celebrating the
accelerating progress of STS education, no one has yet claimed it as a success as an
educational movement or a curriculum innovation. Questions regarding what it is, where it
is going, and what teachers ought to be doing are still being asked. Why is it like this?
According to selected leaders in the field of STS, it is because there is not a single,
authoritative definition of STS education, and that STS instruction has not been
successfully institutionalized throughout the schools (Waks and Barchi, 1992, p.82).
Cozzens (1990), suggested that the key to finding a core in the future (that is, a central
set of questions or concepts that pull everyone together), may lie in the generation of
students just beginning to emerge from interdisciplinary Ph.D. programs in STS.
However, the perceptions of technology among STS doctoral students have not been
examined before. Thus, this research was needed to find out: a) the extent of the
uncertainty—the missing consensus on the definition of technology (i.e. the perceptions of
technology)—that exists among doctoral students in STS programs; and 2) whether there is
evidence (or clues) that the emerging STS doctoral students might be the key to finding a
core in the future.
Through review of literature, it was found that it appears besides the three major
domains—science, technology, and society—no one seems to agree what goes under the
STS label. Many experts (Geise, 1986; Bauer, 1990; and Durbin, 1991) attribute the
problem to the “interdisciplinary” nature of STS. It seems that the biggest struggle of STS
is the lack of a definite academic home. Should it be a science course? A social studies
course? Or does it better fit as a technology education course? How do we keep it within
discipline boundaries yet avoid the danger of being too narrow in defining STS? How do
we determine the curriculum or course scope and sequence of STS? How do we test and
evaluate STS learning? How do we know if the teachers are properly trained to teach STS?
How do we know if the instructional materials are adequate?
At this point in time, there are as many answers for any one of these questions as there
are experts. It all depends on whom you talk to and from what perspectives they are
coming. In general, there are three identifiable perspectives: 1) science education
perspectives, 2) social studies perspectives, and 3) technology education perspectives
(Cutcliffe and Mitcham, 1993). Here, the discipline boundaries seem to come into play
again.
While many people would agree with ‘STS interdisciplinarians’ that particular
disciplinary training should be discarded in STS, yet the practice of discipline persists. It is
hard not to agree with Cozzens (1990) that the dilemma is that most people who study, as
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well as those who teach science or technology, still do so within a single discipline. In
particular, she stated that:
Disciplinary research methods and styles of problem choice seem to be
cherished, even among those who have embraced post-disciplinary problem
areas and concepts...
Interdisciplinary interaction in science and technology studies tends to be
pair-wise. Limited, specific areas of interdisciplinary exchange appear,
rather than an across-the-board disciplinary mix. (p.3)
What about at the college level where STS began? According to Waks and Barchi
(1992), the same phenomenon, the lack of a single, authoritative definition persists. There
are at least three different interdisciplinary research and educational approaches that are
identified as STS programs at the college level: a) Science, Technology, and Public Policy
(STPP) or Science, Engineering, and Public Policy (SEP); b) Science and Technology
Studies; and c) Science, Technology, and Society programs (STS) (Durbin, 1989;
Mitcham, 1992; and Cutcliffe and Mitcham 1993).
The differences among these approaches, according to Cutcliffe and Mitcham (1993),
are not only the students they are aimed at, but also the aspects of science and
technology—who they are teaching and what they are teaching. It appears that most
advanced degrees/programs in STS are still under the roof of traditional disciplines,
typically departments of Engineering, Science Education, Philosophy, and History of
Science and/or Technology.
In 1988, James R. Johnson, a member of the Board of Directors of the National
Association for Science, Technology, and Society (NASTS) stated that a central theme of
the STS effort is “the need for citizens to understand enough of technology so that they can
wisely participate in its control and use” (p.251). He pointed out that although a highly
technical age may have begun a century or more ago, technology education is still a
minimal part of the K-12 curriculum.
Johnson (1988) further stated that few universities have programs aimed at this need.
“The technical continuum, science-engineering-technology, needs continual balancing at the
university education level” he stated (p. 252). According to him, the education system
should work to change the program balance within science-engineering-technology
according to present and envisioned needs.
Unfortunately in his article, Johnson (1988) didn’t elaborate on how much knowledge
of technology is enough nor did he explain what he meant by the need for balancing the
science-engineering-technology at the university education level. Also, one can only
speculate on the meaning behind his suggestion of developing new technology-oriented
engineering schools.
DeVore (1992) also pointed out that the new role for knowledge has changed. The
challenge to educators, and to technology educators specifically, is to address the many
implications of new perception—the concept of sustainable development versus
technological progress—for the structure, content, and research direction of the discipline
of technology. Regarding the new role for knowledge, he stated that:
Our future and the future of succeeding generations will depend on human
action based on knowing—knowing about the earth and the behavior of
humans and the interrelation between natural systems and technological and
social systems. Public policies and individual actions will require new
levels of responsibility, a reevaluation of our ethics, and a reassessment of
the nature, content, and structure of education. (p.60)
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Although DeVore (personal communications, 1995) was reluctant to apply the term of
STS in his philosophy of technology education, one can easily detect the similarity between
the two—examining the interrelations among science, technology, and society.
One interesting finding throughout the review of literature for this research was that
very few technology educators use the term STS in their particular field of study—neither
as an approach nor as a theme, even though the emphasis of technology education is placed
heavily on the social impact of science and technology. At the same time there is also a lack
of documentation on the perceptions about technology within the field of STS, even though
there has been an on-going debate over the context of technology within education, higher
education in particular, for over twenty years. So, is it possible that the confusion over the
identity of STS has something to do with the lack of a unifying definition of technology?
Discussion of The Problem
What is missing? How could everyone agree on the importance of the same thing yet at
the same time disagrees on everything associated with it? According to Cozzens (1990),
editor of Science, Technology, & Human Values, STS is a decentralized network
composed of academics and others. According to her, a central set of questions or
concepts that pull everyone together—a core, is missing from the network. The key to
finding a core in the future, Cozzens (1990) suggested, may lie in the generation of
students just beginning to emerge from interdisciplinary Ph.D. programs in STS.
According to Cozzens (1990), some of the STS graduate programs:
Train students in bits of each of the constituent disciplines, then let them
integrate the bits on their own. Others, like ours at Rensselaer, have tried to
develop their own core of post-disciplinary courses, a harder task since the
interdisciplinarians still have their disciplinary identities to cling to. Under
either model, the students emerging from these programs will be less bound
by disciplines than their teachers and more prepared to produce postdisciplinary research. A particularly promising sign is that many of these
students have strong backgrounds in science or engineering, and thus may
be able to bridge more than the social/humanities gap. (p.4)
However, much information is missing from the above statement. First, none of the
graduate STS programs were ever identified by Cozzens except Rensselaer. Second, one
cannot easily distinguish between the “two models.” Third, no comparison was made of
programs to prove that students “will be less bound by disciplines . . .” Fourth, no
explanation was given as to why students with strong backgrounds in science or
engineering show promising signs of being able to bridge more than the social
science/humanities gap. And, the most important omission of all was that “interdisciplinary
Ph.D. programs” were never defined nor was “post-disciplinary” research.
So, even if we agree with Cozzens that the emerging Ph.Ds may hold the key to finding
the core for the future, what should we do while waiting for these future Ph.Ds to emerge?
How can we ensure that they will be true interdisciplinarians? Presuming we know this to
be desirable.
In 1992, Juan Ilerbaig, a visiting scholar from the Universidad Pública de Navarra,
Spain, observed that ‘two cultures’ exist among the U.S. STS programs: that of the literary
intellectuals and that of scientists; or the humanists and social scientists versus natural
scientists and engineers. He suggested that the ‘split’ may be because “either the
disciplinary barriers were still stronger and higher than many advocates of interdisciplinary
studies would like to recognize, or there were other barriers higher and stronger than those
acting as boundaries between disciplines” (Ilerbaig, 1992, p.6). Ilerbaig (1992) cautioned

Perceptions of Technology (Wang)
4

that the lack of communication and the strong differences in interests from both “cultural
practitioners” deserves our immediate attention.
In response to Ilerbaig’s observations, Fuller stated in the September 1992 issue of
Science, Technology & Society Newsletter, that STS graduate programs in the U.S. are
indeed divided between the problem-centered, social activist bent ones and ones with a
discipline-centered, scholarly bend. According to him, this division is repeated “even in
what ‘STS’ is said to stand for: ‘Science, Technology, and Society’ or ‘Science and
Technology Studies’” (Fuller, 1992. p.1).
In addition to agreeing with Ilerbaig on the coexistence of two STS subcultures among
graduate programs, Fuller (1992) further pointed out that:
Within the “High Church, ”there is a split between those who promote STS
as a new interdisciplinary field in its own right and those who identify STS
as a complex area of study requiring the resources of several already
existing disciplines. (p.2)
To Fuller (1992), STS seems to be more of a social movement than a discipline. He
stated that “what differentiates movements from discipline is their mode of organization,
not necessarily their goals, their longevity, or their sense of inquiry” (1992, p.2).
According to him, successful movements manage to retain their dynamism as they gain
credibility. They do not simply ‘evolve’ into disciplines. In the article, he suggested that:
The development of a new interdisciplinary field of Science and Technology
Studies, on roughly the RPI model, is probably the best vehicle currently
available for fostering a dynamic sense of credibility. Such a strategy
capitalizes on STS’s natural powerbase, the university, which by itself
already accords some measure of credibility to the knowledge produced by
STSers. (p.3)
It appears that Fuller agrees with Cozzens that the future of STS is within the hands of
the new interdisciplinary programs. However, currently, not only does no comprehensive
survey of college-level STS programs exist, but also lacking is information on exactly what
perceptions of technology STS Ph.D. students are taking away from their programs.
According to Franklin (1995), cross-institutional research on student learning and
cognitive development outcomes at the college level is scarce. There are only five different
samples he identified as having been used in research on the influences of different college
environments on student learning (p.128). What about at the graduate level?
Will the perceptions of technology be the same regardless of perspectives, approaches,
or programs among STS Ph.D. students? If the perceptions do vary, how much and to
what extent do they contribute to the institutional factors? If there are not significantly
different perceptions about technology among Ph.D. students, will we be a step closer in
reaching an agreement on the future direction of STS?
Statement of Problem
While the recognition of STS as an essential educational component has accelerated, the
confusion and the lack of agreeable direction for the future of STS persists. One possible
reason for this uncertainty is the missing consensus on the definition of technology.
Experts (Cozzens, 1990; Ilerbaig, 1992; and Fuller 1992) have suggested that the
future of STS lies in the hands of emerging Ph.Ds. However, the perceptions of
technology among doctoral students and the possible institutional factors influencing these
perceptions have not been explored. Thus, the problem of this research was to investigate,
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compare, and analyze perceptions of technology among doctoral students, and to identify
the institutional factors that influenced these perceptions.
Statement of Purpose
The purpose of this research was:
1. to investigate and analyze the different perceptions of technology among scholars
of technology;
2. to investigate and compare perceptions of technology among doctoral students from
selected STS programs in the U.S.; and
3. to identify and compare the institutional factors influencing these doctoral students’
perceptions.
Research Questions
This research addressed the following questions:
1. What are the various perceptions of technology that exist among technology
scholars?
2. Do STS program doctoral students differ in their perceptions of technology?
3. What are the program and institutional factors that influence student’s perceptions
of technology?
4. What are the personal characteristics of STS doctoral students?
Assumptions of the Study
The assumptions of this research were:
1. The self-reported perceptions about technology of STS doctoral students
participating in the study represented accurate data.
2. The institutional factors identified by participants represented accurate data.
3. The inquiry areas in the instrument provided an adequate basis for comparison of
perceptions of technology, as well as institutional factors influencing the
construction of the perceptions.
Limitations of the Study
Data for this research were limited to:
1. The doctoral students enrolled in the STS programs during the academic year of
1997—1998 (for the survey data).
2. The faculty members of the STS programs during the academic year of 1997-1998.
Definition of Terms
The terms used in this research are defined as follows:
STS Programs—Graduate programs within universities that offer a Doctor of
Philosophy degree in Science, Technology, and Society (STS).
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Perceptions of technology—the understanding, knowledge, obtained by
perceiving, or a specific idea, concept, impression so formed about technology.
Institutional factors—characteristics of the graduate department and their parent
universities.
Discipline—a defined area of study (i.e. history, botany, etc.).
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CHAPTER TWO
REVIEW OF LITERATURE
The following section provides a review of literature related to this research. It includes
three parts. Part one provides an overview of issues in STS education. Part two discusses
and examines the issues surrounding technology within education. Part three focuses on
research methods and comparative analysis.
Part One: Issues in STS Education
Current Status of STS
As Langdon Winner (1990) pointed out, STS has indeed grown slowly but steadily in
the United States, if not around the world. It has become an important educational
component at all levels in the U.S.
In 1988, the National Association of Science, Technology, and Society (NASTS) was
formed to “provide the continuing professional community for the increasing number of
professors, teachers, public interest group members, scientists and engineers from industry
and government who are involved in one way or another in STS.” (Roy, 1988, p.1)
In 1990, the National Council for the Social Studies (NCSS) published its official
position statement and guidelines regarding teaching about STS in social studies. It stated
that the need for the guidelines is due to:
1) the increased knowledge about technology in instruction and in our
society;
2) a growing awareness of the interrelationships among science,
technology, and society and their widespread effects on the lives of
citizens in a global society; and
3) an increased body of data regarding teaching and learning for science
and technology in the society studies. (p.190)
The same year, the National Science Foundation (NSF) also announced its new
guidelines for the improvement of science curriculum with emphasis on the influence of
technology upon society. These three events not only reflected the growing awareness of
STS in education in general but also signified the acceptance of STS as a part of required
citizenry for the future.
Exactly how widespread is STS within the U.S. education system? According to
Rustum Roy (1988), the President of the Board of Directors of the NASTS, and the
Director of the STS Program at the Pennsylvania State University:
At the K-12 level, dozens of states and hundreds of school districts, and
thousands of schools are now formally teaching some ‘STS’ . . . probably
2000 colleges in the country offer some courses in STS. Between 50 and
100 of the nation’s leading institutions have some sort of formal STS units:
departmental or interdisciplinary. (p.1)
While STS has made progress many are reluctant to claim it a full success. Questions
regarding what it is, where it is going, and what teachers ought to be doing are still being
asked.
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STS Perspectives
As one looks into the development of STS, it is evident that during recent decades the
interrelationships of science, technology, and society have become an area of academic
research interest. However, confusion over the definition and the direction of STS can also
be detected. In order to gain full understanding of the issues involved, the following
section will examine various perspectives.
In 1988, F. James Rutherford, Chief Education Officer from the American Association
for the Advancement of Science, who is also the Director of Project 2061, posed the
question of “will ‘STS’ become just one more passing fancy in education, a distraction
soon to be consigned to the educational scrap heap of movements that promised much and
delivered little?” (p.126). He then went on to answer his own question by stating:
My guess is that historians of American education—not to say most teachers
and school administrators—would be inclined to believe just that. And, on
the surface, with good reason. Have we not seen our enthusiasms come
and go? . . . Skeptics can be forgiven for believing that a similar fate awaits
constructivism, critical thinking, expert systems, hands on, and the rest of
today’s headliners, including, yes, STS. (p.126)
However, Rutherford (1988) warns us that this line of reasoning could mislead us.
Because, Rutherford (1998) reasoned, “the innovations of the past have in fact often made
a difference quite apart from whether they survived as discrete movements, fostered
revolutions, or set lasting new directions” (p. 127). To support his reasoning further,
Rutherford (1988) stated that “even when consciously rejected, new educational ideas,
beliefs, and techniques usually leave behind a significant residue of new questions to
answer, complexities to explore, wrong turns to avoid” (p. 127). Outright rejection,
Rutherford (1988) noted, however, is “less common than assimilation by the schools of
some aspect of new movements, approaches, or technologies, even if with limited fidelity”
(p. 127). So the question, Rutherford (1988) asked, is not whether STS will survive as a
movement but “what the residue of the movement will be, however long it lasts?” and
“what would we want some of the lasting effect of STS to be?” (p.127)
Science Education Perspectives
Hurd (1992) pointed out that the mode of science teaching has been challenged
throughout the history of public education in the United States. The reason is that school
science courses have been organized and taught as mirror images of research disciplines
found in universities throughout history, such as biology, chemistry, geology, and
physics. Typically, learning goals include knowing the structure and basic principles of
each discipline.
The vocabulary and language scientists use to communicate with other researchers are
expected to be acquired by students. The phenomenon of “to think like a scientist” and to
acquire the mathematical and observational skills as essential learning activities designed for
students has had a long and lasting effect on today’s scientific disciplines (Lemaine, et al,
1976).
However, in the 1990s there are strong pressures for reform in science education.
Alternative views of science teaching are required. One such view, recommended by Hurd
(1992) is:
To consider achievements in science in terms of benefiting the common
good and fostering the welfare of individuals. Instructional goals are seen
as developing an understanding of the natural world and the acquisition of
intellectual skills from living and participating in a culture that is
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increasingly characterized by achievements in science and technology.
(p.127)
Hart and Robottom (1990) also pointed out that this is a turbulent time in the history of
science education. On one hand, influential elements in society such as government and
industry are demanding more science for schools so that future citizen can comprehend a
science- and technology-oriented society. At the same time, the field of science education
is critically reexamining what kind of school science experience that should be. Within this
context, Hart and Robottom (1990) proposed STS as the solution to the current crisis in
science education.
Hart and Robottom (1990) noted that current STS proposals as science education
reform appear to be directed toward “reforming the curriculum without critical reflection
and exploration of alternative means by which to conduct planned curriculum changes”
(Hart and Robottom, 1990, p.578). However, Hart and Robottom (1990) cautiously
pointed out that a major gap exists between teachers’ stated expectations for their students
and their actual teaching practices. Thus, Hart and Robottom (1990) restated
McCutcheon’s idea from 1985 that the process employed to introduce reform in science
education must account for this theory-practice gap.
Hart and Robottom (1990) acknowledged the real possibility that this theory-practice
gap is a function of conventional approaches to educational reform that deny the existence
of teachers’ theories of action. According to Hurd (1986, 1989) the primary thrust of STS
education is to emphasize rigorous study of social problems and to develop the habit of
critical thinking in order to prepare students, within the bounds of factors such as maturity
and capability, for effective adult participation in democratic decision making. To
accomplish this, Hart and Robottom (1990), stated that teachers must rethink their beliefs
of what is worth knowing about modern science and technology and they must assume
broader responsibility than simply passing along information and developing laboratory
skills. This is the essence of the vision that is required for strategic curriculum planning
(Hurd, 1985).
A new conceptualization of science, acknowledging that science is socially structured as
much as science influences the structure of society, is required in STS (Hart and Robottom,
1990). The main challenge for reform in science education today, according to Hart and
Robottom (1990), is to recognize process problems for reform and to explore alternatives.
They emphasize that curriculum development and professional development need to be
regarded as interactive elements of the same reform process, each seen as problematic and
amenable to change.
Hart and Robottom (1990) concluded that the process of reform in science education
should be “designed to create the conditions for practitioners themselves to reflect critically,
to deliberate collaboratively, and to engage in active participant research on the potentials
and the constraints of STS reform proposals for science education” (Hart and Robottom,
1990, p.584). To Hart and Robottom (1990), teachers should be involved in science
education decision-making just as students should be involved in science and technologyrelated social decision-making. Hart and Robottom (1990) advocated that participants
(‘practitioners’ and ‘theoreticians’) of the STS movement, should be involved in
deliberative debate about goals, programs, implementation strategies, and evaluation.
In 1993, Benchmarks for Science Literacy was published as a result of Project 2061,
which specifies steps in increasing understanding of science, mathematics, and technology
for grades K-2, 3-5, 6-8, and 9-12. Technology, along with science and mathematics, is
listed in Benchmarks for Science Literacy (1993) as an essential component of science
literacy. The purpose of the benchmarks is to provide a set of tools for educators to use in
designing K-12 curricula that would meet the content standards of Science For All
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Americans (1989)—what all students should know and be able to do with regards to
science, mathematics, and technology when they leave high school.
According to Benchmarks for Science Literacy (1993), “technology as a subject has
largely been ignored in the schools” (p. 41), and “is absent altogether in the college
preparatory curriculum and does not constitute part of the content in science courses at any
level (p.41). It further stated that “the task ahead is to build technology education into the
curriculum, as well as to use technology to promote learning, so that all students become
well-informed about the nature, powers, and limitations of technology” (p. 42).
The emphasis of the benchmarks is placed on the development of an understanding of
relationships among science, technology, and mathematics, which are identified, if not
identical, with STS.
According to the American Association for the Advancement of Science (1993), the
publications of 1993 Benchmarks for Science Literacy and the project report of 1996
Science for All Americans can help guide reform in science, mathematics, and technology
education.
Also noted in Benchmarks for Science Literacy (1993) is, that by the end of grade 12,
students should have sufficient knowledge: about the nature of technology that is required
for scientific literacy and ways of thinking about technology that can contribute to using
wisely; principles relevant to some of the key technologies of today’s world; and some
skills relevant to participating in a technological world.
In 1996, technology as design was included in the National Science Education
Standards as a parallel to science as inquiry, even though the standards distinguished the
difference between the goals of science and technology. According to the National Science
Education Standards (1996), “the goal of science is to understand the natural world, and
the goal of technology is to make modifications in the world to meet human needs” (p.24).
Nevertheless, the close relationship between science and technology is acknowledged as:
A single problem often has both scientific and technological aspects. The
need to answer questions in the natural world drives the development of
technological products; moreover, technological needs can drive scientific
research. And technological products, from pencils to computers, provide
tools that promote the understanding of natural phenomena. (p.24)
The three standards listed under science and technology standards in the Standards
(1996) include: 1) abilities to distinguish between natural objects and objects made by
humans; 2) abilities of technological design; and 3) understanding about science and
technology. According to the National Science Education Standards (1996), the above
standards are not standards for technology education, but “standards emphasizing abilities
associated with the process of design and fundamental understanding about the enterprise
of science and its various linkages with technology” (p.106). It appears that 1996’s
National Science Education Standards and 1993’s Benchmarks for Science Literacy are in
agreement with each other on the important linkages between science and technology, even
though the National Science Education Standards has a different division of grade levels:
K-4, 5-8, and 9-12.
Social Studies Perspectives
While science educators have been primarily responsible for the best thinking with
regard to STS innovation, social studies educators have shown increasing interest in this
important field. According to Geise (1986), although science educators have been
advocating an STS approach to science education, and many teachers have offered courses,
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units, or instructional modules devoted to STS issues for many years, educators, in
general, are just beginning to look upon STS as a broad national curriculum reform effort.
In 1989, Rosenthal noted that scholars have conceptualized and studied the
interrelationships among science, technology, and society from two perspectives: science
policy studies and the social studies of science. According to Rosenthal (1989), science
policy studies are “issue-oriented” and include topics such as resource management, energy
conservation, population growth, and nuclear power. By contrast, social studies of science
approach science from the perspectives of other disciplines, for example, the sociology or
philosophy of science. Rosenthal (1989) noted that the two approaches are exemplified in
the history of American biology education— which changed emphasis from a set of
contemporary socially relevant issues accompanied by industrialization and urbanization to
the “cultural awareness objectives” after World War II.
Rosenthal (1989) further pointed out that each of these approaches to the study of
science and society has a parallel in STS education. The parallel to science policy studies is
an approach to STS education based on social issues and, like science policy studies, deals
with specific topics or problems in science, technology, and society. Another approach to
STS education parallels the social studies of science and uses the perspectives of other
disciplines to study the interactions among science, technology, and society (social aspects
of science).
According to Rosenthal (1989), the predominant approach to STS education in
American curricula and textbooks is the social issue approach. Yet the social-aspects-ofscience approach is most often found in the form of goals and objectives for STS education
in general and for courses and units specifically devoted to STS. Naturally, each of the
approaches has advantages and disadvantages, which need to be considered in discussing
the domain of STS education.
However, Rosenthal (1989) stated that persons with a general basic understanding of
the relationships among science, technology, and society may be better prepared to deal
with the social issues of the future than those who have been educated only on specific STS
issues. Since social issues change, an STS education based solely on social issues must
constantly change or become obsolete. Rosenthal (1989) declared that the social aspects of
science provide a broader, more enduring framework for STS education. On the other
hand, Rosenthal (1989) argues that the social-aspects approach seems to some to extend
beyond the domain of science education or even to conflict with it—“it is seen as less
compatible with the current organization and sequence of science courses in American
schools.” (Rosenthal, 1989, p.587)
Furthermore, whereas social issues can be seen as extensions of traditional science
content, the social aspect of science as organizing principles would necessitate more radical
curriculum changes in that traditional science content would be subsumed under these less
traditional organizers. According to Rosenthal (1989), the social aspects of science,
whatever its theoretical merit, is seen as less compatible with the current organization and
sequence of science courses in American schools. Rosenthal (1989) concluded that:
A synthesis of the two approaches would offer a variety of ways of
conceptualizing STS education and debate on a synthesis would profit from
recognition of the two approaches, their relationship to each other in theory
and in practice, their respective advantages and disadvantages, and the
variety of ways by which the two approaches can be combined. (pp. 587588)
A potentially viable model for a synthesis of the two approaches, proposed by
Rosenthal (1989), is to use social issues as vehicles for teaching the social aspects of
science. In order to reach a consensus about the domain of STS education, she stated that it
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is unavoidable to engage the philosophy of education, the psychology of learning, and the
social and historical context. Therefore, she concludes that the domain of STS education
brings us to basic questions about education, human nature, and the relationships among
science, technology, society, and education.
Technology Education Perspectives
In 1988, Johnson asserted that a central theme of the STS effort is the need for citizens
to understand enough of technology so that they can wisely participate in its control and
use. He pointed out that although a highly technical age may have begun a century or more
ago, technology education is still a minimal part of the K-12 curriculum. Johnson (1988)
further stated that few universities have programs aimed at this need and that “the technical
continuum, science-engineering-technology, needs continual balancing at the university
education level.” (Johnson, 1988, p.252). To Johnson (1988), the education system
should work to change the program balance within science-engineering-technology
according to present and envisioned needs.
DeVore (1992), also pointed out that the new role for knowledge has changed.
According to DeVore (1992), the concept of sustainable development vs. technological
progress needs to be addressed as part of the structure, content, and research direction of
the discipline of technology.
Although many technology scholars are reluctant to apply the terms of STS in their
philosophy of technology education, one can detect the similarity between the two: an
examination of the interrelations among science, technology, and society. Applying the
term or not, no one can deny that STS is everywhere. The question, then, is: why the STS
movement has still not succeeded either in spreading a single, authoritative definition of
STS education, or institutionalizing STS instruction throughout the schools? What do we
teach when we teach STS?
According to a 1987 survey of 317 science teachers conducted by Bybee and
Bonnstetter, the primary sources of information about STS issues come from newspaper,
television, professional journals, weekly magazines, and books. In the same survey, they
also noted that 15 percent of the surveyed teachers were teaching without the benefits of an
undergraduate science major or minor. The statement that “classroom teachers are left to
their own means of translating general educational aims into specific curriculum programs
and instructional practices” (p.144) made by Bybee and Bonnstetter (1987) seems to
present a worrisome picture of STS education in the classroom.
How could this happen? Rosenthal (1992) concluded that it is due to the dominance of
the field by those in higher education and a lack of collaboration with secondary education
(Waks and Barchi, 1992). What does this mean? Who is it in higher education that
dominates the field? What are they doing to prevent the success of STS? Why is there a
lack of collaboration with secondary education?
Winner (1990) observed that
Small professional associations in sociology, history, and philosophy that
once met jointly to stress interdisciplinary STS links, now meet separately,
both because the groups seem too large and because their members feel
more comfortable talking to those working on closely adjacent topics.
(p.12)
It appears that the “interdisciplinary” nature of the field consistently stands out as a
major problem. In order to fully understand the problem, it is necessary to look at the
history of STS and to examine how the development process shaped and affects STS
today.
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History of STS
According to Cutcliffe and Mitcham (1993), the emergence of STS as an academic field
of study in large part reflected a perceived need for a more complete understanding of the
societal context of science and technology. They stated that in the U.S., STS emerged in a
period of widespread social upheaval during the 1960s and early 1970s. According to
Cutcliffe (1989), it was in the late 1960s, following a collapse of a twenty-year-long direct
translation of science and technology into economic prosperity for the American working
class, that there emerged the recognition that it was also becoming necessary to cope in
practical ways with an accumulated burden of negative impacts of science and technology.
Cognitive changes in the approaches of a number of academic disciplines also took
place during this period. Cutcliffe (1989) pointed out that the history of science and of
technology, the philosophy of science, the beginnings of the philosophy of technology,
and the sociology of science and technology reflected a shift from internalist-oriented subdisciplines to progressively more externalist, sociologically-oriented interpretations. It was
this shift, he believes, that reflected the same intellectual and social forces that also
precipitated STS.
The first major effort was the Technology and Society program at the Harvard
University, funded in 1964 by a five million-dollar grant from IBM. According to
Cutcliffe (1989), its primary purpose was:
To undertake an inquiry in depth into the effects of technological change on
the economy, on public policies, and on the character of society, as well as
into the reciprocal effects of social progress on the nature, dimension, and
directions of scientific and technological development. (p.291)
In 1969, the Science, Technology, and Society program at Cornell University emerged
as a response to campus unrest and the need to develop “interdisciplinary courses at the
undergraduate level on topics relevant to the world’s problems” (p.2). In 1971, under the
influence of the Cornell program, another Science, Technology, and Society program
emerged at Pennsylvania State University. Then, in 1972, under a curriculum development
grant from the National Endowment for the Humanities, a humanities perspectives on
technology effort took place at Lehigh University (It was renamed the Science,
Technology, and Society program in 1979). In 1977, MIT formally established its
program in Science, Technology, and Society as well. According to Cutcliffe (1989),
these programs reflect a practical application of STS and reinforce the notion of public
involvement. It was during this time period, identified by Roy (1988) as Phase I of STS
development, that the existence theorem was established and that these programs proved
STS could be done within contemporary academia.
Different Educational Approaches Among Programs
According to experts (Durbin, 1989a, Mitcham 1992, and Cutcliffe and Mitcham
1993), there are at least three different interdisciplinary research and educational approaches
to STS that can be identified among programs at the college level: a) Science, Technology,
and Public Policy (STPP) or Science, Engineering, and Public Policy (SEP), b) Science
and Technology Studies, and c) Science, Technology, and Society programs.
According to Cutcliffe and Mitcham (1993), the difference among these approaches is
not only the students they are aimed toward, but also the aspects of science and technology
(the audience and the content).
The focuses of STPP or SEP programs are placed primarily on practical, careeroriented graduate training. These programs have a strong scientific and technical focus and
are designed to train scientific and engineering managers in the broader socio-political
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context they are increasingly likely to encounter, or they have a more explicitly
administrative focus with the intent of training policy specialists. The majority of faculties
intensively involved in this approach are from strong science and engineering backgrounds
(Cutcliffe, 1989, and Cutcliffe and Mitcham 1993).
The second approach, Science and Technology Studies, involves more theoretical
investigations into the social and cultural context of science and technology and their
functioning as social processes. The primary interest of this approach, according to
Cutcliffe and Mitcham (1993), is explanatory and interpretative of the inadequacies of
internalist-oriented accounts of the nature, origins, development, and funding of science
and technology and grew out of the 1960s debates among historians, sociologists, and
philosophers. This approach views science and technology from a broader perspective
than a single discipline-bound window. The programs with this approach are generally
located at the graduate level and are research oriented with increasing numbers of social
science and humanities faculty identified with the social context aspect of the STS field.
The third approach, identified as Science, Technology, and Society, emphasizes
general education for intelligent, responsible citizenship in a highly scientific technological
society. Scientific/technological literacy for practical citizenship and the contextual analysis
of science and technology as an end in itself is stressed in this approach. There are over
100 formal undergraduate programs and additional 1,000 individual courses at U.S.
colleges and universities using this approach. Developing ‘literacy’ on the part of liberal
arts students in technology, rather than about technology is emphasized in this approach
(Cutcliffe and Mitcham 1993).
Cutcliffe (1990) stressed that the seriousness of purpose that STS has evolved since its
genesis is reflected by the rise of undergraduate major programs and the expansion of
graduate degree programs, especially in the public policy area. In addition, the
establishment of interdisciplinary Ph.D. programs at Rensselaer Polytechnic University,
MIT, and Virginia Polytechnic Institute and State University reflects a sophistication and
maturation only initially dreamed of in the late 1960s and early 1970s (Cutcliffe, 1990).
Thus, STS seems to inherit a rather complex position within the academe, not to
mention the increasingly entangled interactions between the academics and society where
the field originated—the ‘interdisciplinary’ nature of the field.
It appears that while many people would agree with ‘STS interdisciplinarians’ that
traditional disciplinary training should be discarded in STS, the discipline-influenced
perspectives persist nevertheless.
It is hard not to agree with Cozzens (1990) that the dilemma is that most people who
study science and technology, as well as those who teach it, still does so from a single
discipline base. In particular, she stated that:
Disciplinary research methods and styles of problem choice seem to be
cherished, even among those who have embraced post-disciplinary problem
areas and concepts . . .interdisciplinary interaction in science and
technology studies tends to be pair-wise. Limited, specific areas of
interdisciplinary exchange appear, rather than an across-the-board
disciplinary mix. (p.3)
Bauer (1990) also pointed out that “the practitioners of the various disciplines show
stereotypical differences over many things: lecturing style, design of curriculum, role of
graduate students, and also political, social, and religious affiliations and beliefs” (p. 105).
Bauer (1990) further elaborated that “disciplines differ not simply through being
knowledge about different subjects, nor just because they happen to use different methods
for getting knowledge” (p.106). According to Bauer (1990),
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Disciplines differ in epistemology, in what is viewed as knowledge, and in
opinion over what sort of knowledge is possible. They differ over what is
interesting and what is valuable. And the practitioners of the various
disciplines have characteristically different attitudes and habits and
manners—that is, they differ over matters that might at first seem quite
unrelated to the practice of their disciplines. (p.106)
Cozzens (1990) described the situation rather clearly, stating that:
On one side, we have the fragments of traditional discipline that study science from
those disciplinary perspectives. On the other side we have the students of technology;
their research setting is industry. Currently, new interdisciplinary interaction among
historians of technology, sociologists of technology, and economists of R&D is
emerging. Betwixt and between the two are policy studies, the rare spot where some
analysts are exploring the relationships between the institutions of science and those of
technology. This bridging task is double hard. Not only does the science/technology
split characterize academic research, but also it has also been maintained in government
circles and thus characterizes policy itself. (p.3)
While many argued about the missing boundary of STS, at the same time Roy and
Walker (1991) stated that STS is probably a better-defined discipline than many classical
disciplines. According to them, STS can be quantified in two ways: a) by measuring the
degree of unanimity among different practitioners as to what is the core of the field, and b)
by noting the degree of interaction among different regions of the field (Roy and Walker,
1991, p.15).
Roy and Walker (1991) concluded that there are common principles—or laws—that
apply across the field of STS. These principles are listed as: 1. the system
(interrelatedness, holism); 2. time constants (gestation periods); 3. tradeoffs; 4. side effects
(expected and unexpected); 5. quantification (getting a feel for size); 6. learning through
doing (relation of orthodoxy to orthopraxis); and 7. human purpose as drive (Roy and
Walker, 1991, p. 16).
Interestingly, the first point made by Roy and Walker is contradicted by Cozzens’
statement that “a core—a central set of questions or concepts that pulls everyone together”
(Cozzens, 1990, p.4) is still missing from STS. Without the core, Cozzens (1990) stated,
STS is merely a decentralized network.
Unfortunately, Roy and Walker (1991) did not elaborate on any of the statements they
made nor did they provide any explanation of how or from where they drew the ‘common
principles’. There is also a lack of evidence that their views are supported or recognized by
others. Is STS one of those great educational ideas that links the disciplines while at the
same time developing skills in critical thinking and problem solving, an idea that is easier to
support than to achieve?
In addition, Kowal (1991) reminded us of the danger of leaving students with a
collection of general knowledge issues they are unable to evaluate, integrate, or direct to
appropriate ends because of a lack of ability to clearly discern valued from unvalued
outcomes, critically analyze situations, and develop problem-solving strategies. Is STS
one of those courses that presents the kind of danger Kowal warned us about?
All of this brings us to the unresolved questions in charting the future of STS. Is there
a core body of literature with which STS scholars and students should be familiar? How
great a need is there for STS coursework at the undergraduate level; at the graduate level?
Should we distinguish between graduate work at the masters and Ph.D. levels? Is there a
need for specially Ph.D.-trained STS faculty to teach STS at the undergraduate level?
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In Cozzens’ (1992) opinion, the key to finding a core in the future may lie in the
generation of students just beginning to emerge from interdisciplinary Ph.D. programs in
STS. This may be so, but what should we do while waiting for these future Ph.Ds to
emerge? How can we ensure that they will be true interdisciplinarians?
To complicate the situation even further is the evolving field of technology, technology
education in particular. As one of the essential components of STS, the concepts and the
content of technology within education seem to remain vague throughout the majority of
discussions surrounding STS. It was often used interchangeably with engineering,
computer technology or associated with harmful consequences of technological
advancements. The following section will examine the current development within the field
of technology education.
Part Two: Issues Surrounding Technology within Education
It is not surprising to find that one of the major controversies of STS education
surrounds disciplinary boundaries because the central theme of STS, technology, is full of
controversy itself. Technology education appears to be suffering the identical problems as
STS: lack of a unified definition, blended discipline boundaries due to the inherently
interdisciplinary nature, and a lack of agreement on who the scholars of technology are.
Thus, a close examination of the field of technology might provide some clues and
directions for STS.
Defining the Concept of Technology
Gray (1989) pointed out that the term technology is not new, nor is it unused or
overlooked in the vocabulary of most people today. However, he observed that there
seems to be a lack of a unifying interpretation of technology.
Earlier in 1987, Todd had also asserted that “technology will have multiple meanings
because of the different perspectives taken by individuals and groups as they approach the
areas of activity they think represent technology (p.774).” Then, in 1997, the International
Technology Education Association (ITEA) admitted that there are “a number of definitions
for the concept of technology (p.2)” and “the concept is complex and used in a variety of
different contexts” (p.2).
So, is it possible that the multiple meanings or rather the lack of unified interpretation of
technology contribute to the problems within STS education? It appears that technology is
facing the identical central question as STS: what knowledge or content should be taught
and how can we best teach that content? It is curious that this particular phenomenon has
not been brought up by the STS community through the review of literature. It appears that
the majority of the STS community agreed with Cutcliffe’s (1990) statement that:
STS does not need to make its students into expert scientists or engineers,
so much as it needs to make them seriously aware of the relationships
between science, technology, and society—an understanding that can be
achieved in a general way at the level of theory and supported by specific
and appropriate case studies judiciously chosen to reflect the issues or
questions at hand. (p.364)
How is it possible to accomplish such a goal when technology, one of three major
domains in STS, is without a unifying, recognized curriculum structure or a discipline with
distinctive yet constantly changing subjects? How is it possible to accomplish such a goal
without knowing who are the scholars of technology from whom the conceptions of
knowledge developed? Furthermore, how is it possible to accomplish such a goal when
the need to increase technological literacy for all has been recognized as a national priority,
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yet at the same time many technology teacher education programs are being discontinued or
scaled back? Is it possible to be aware of the relationships between science, technology,
and society without knowing exactly what the concept of technology is about?
According to Erekson (1992), DeVore has defended technology as an intellectual
discipline against a set of criteria set forth in 1962 by Shermis, stating that technology:
1. has a recognizable and significant tradition, an identifiable history.
2. has an organized body of knowledge which has structure with unity
among the parts. The knowledge has:
a. been objectively determined by verifiable and agreed upon
methods,
b. stood the test of time, thereby evidencing durability,
c. been found to be cumulative in nature, and
d. deals in concepts and ideas from a theoretical base.
3. is related to man’s activities and aspirations and becomes essential to
man by addressing itself to the solution of problems of paramount
significance to man and his society.
4. identifies as a part of its tradition and history a considerable
achievement in both eminent men and their ideas, and
5. relates to the future man by providing the stimulation and inspiration
for man to further his ideas and to reach his goals. (p.9)
In his article, Erekson (1992) provided further evidence for curriculum rationale,
source of content, and organizational structure that seems to demonstrate technology is a
discipline, or has the potential of becoming a new intellectual discipline from the academic
rationalist theoretical perspective. However, the status can’t be accomplished, he
suggested, unless the unique boundaries of the discipline are identified, as well as the
identification of a body of scholars of technology.
What Erekson (1992) presented seems to contradict itself to a certain extent. On one
hand, he seems to present technology as a legitimate discipline. On the other, he seems to
suggest that technology as a discipline based, organized curriculum, not only lacks distinct,
separate subjects but has difficulty identifying the scholars who developed the concepts of
knowledge for the discipline. So, is the difference of whether technology is a discipline or
not residing in the intellectual aspect of technology?
It is interesting to note that in his article, Erekson (1992) not only repeatedly cited
scholars such as McNeil, Schwab, DeVore, Todd, and Savage and Sterry, but also referred
to the document: A Conceptual Framework for Technology Education (1979) every time
when discussing the content and the structure of technology education.
So, who are these scholars and what do they represent? Why hasn’t Erekson identified
them as the scholars from whom the knowledge of technology developed? What about the
document A Conceptual Framework for Technology Education? Erekson stated that the
document was developed by the technology education study group, a group of twenty-five
leaders. So of what discipline are these twenty-five the leaders? If this group of leaders
isn’t or can’t be identified as the scholars of the discipline, how and why should we even
accept the conceptual framework they set forth? Unfortunately, none of these questions
were addressed in Erekson’s article.
In 1987, Todd stressed the educational importance of technology and it’s potential
power as an integrator of knowledge. However, he argued that the slogan, ‘technological
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literacy,’ the driving force behind the curricular changes, may be “marginally useful and
inherently inadequate” (p. 774).
According to Todd (1987), technological literacy has become an ambiguous goal rather
than a program or construct and that due to a lack of clarity only a threshold goal of
awareness has been established, and many emerging programs tend to engage students in a
detached study of technology. He went on to present a taxonomy of capacity for
technological decision-making and a framework to clarify the meaning of technology as a
school subject he developed.
There is no doubt that Todd has separated technological literacy from technology
education. To Todd (1987), the argument seems to be not whether technology education is
a discipline or not but a matter of matching the type of technology knowledge and level
with technological decision-making competence.
According to Todd (1987), the idea can be presented as the following taxonomy:
LEVELS
TYPES OF KNOWLEDGE COMPETENCE
I Technological
Knowledge That
Understanding
Awareness
II Technological
Literacy

Knowledge That

Comprehension

III Technological
Capability
IV Technological
Creativity

Knowledge That & How

Application

Knowledge That & How

Invention

Knowledge That, How,
& Why

Judgment
(p.775)

V Technological
Criticism

According to Todd’s (1987) explanation of the above taxonomy, the competence of the
lowest level—the awareness and understanding of technology, requires little direct
involvement in the use of technology and represents more accurately a study ‘about’
technology. At the second level, however, technological literacy implies additional insight
and knowledge than resides in technological awareness since it moves beyond simple
understanding and includes comprehension and literacy. Thus, at each level, additional
capacities, the cumulative competencies, are added, “to help students become better
decision makers regarding technology—its products, its problems, its development and its
impacts” (p.775).
At the time of his publication, 1987, Todd admitted that the meanings of technology,
and consequently technology education and technological literacy, remain somewhat
ambiguous. However, he did provide a framework to clarify the meaning of technology as
a school subject, which consists of the six forms of technology:
1. technology as skills, particularly with emphasis on tool skills;
2. technology as a form of motivation that uses hands-on and project
activities to add interest to other subjects;
3. technology as a subject in its own right;
4. technology as an end-in-itself that provides conceptual frameworks for
integrating content and skills learned in other subjects;
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5. technology as a guiding theme that provides organizers for what
students are to learn; and
6. technology as a philosophical perspective that includes a set of higherlevel problem solving skills. (p. 776)
Intended to facilitate disciplined discussions about technology, technology education,
and technological literacy, Todd (1987) further stated that:
The different forms of technology reside on a continuum with the more
specific forms representing the instrumental nature of technology and the
more general forms its influential nature. The more instrumental forms of
technology serve as the direct “means” through which we affect
technological change. The more general forms of technology represent the
influence that technology has on use. The influential nature of technology
represents the indirect “effects” that technology has on the nature and
behavior of those engaged in technological activities. (p. 776)
Todd (1987) then went on to discuss the potential of technology in the integration of
learning and knowledge by interdisciplinary and/or cooperative teaching, such as
combining technology with drama, writing, math, psychology, social sciences, etc. He
further stressed the importance of the inclusion of technology as a part of an overall
curriculum. However, what is missing from Todd’s paper is that he has never provided
any concrete examples of curriculum structure, nor did he ever define what he meant by
technology education. What he presented is rather an idea of how to integrate technology
into various levels of educational curricula and the importance of doing so. How, then,
will educators adopt the theory into practice without knowing what technology as skills or
motivations means?
In 1989, Gray presented a rather detailed list of curriculum design considerations for
technology education drawn from an extensive review of literature conducted by himself
and Seder in 1976 on the nature of technology. According to Gray (1989), their review
focused on: 1. definitions of technology; 2. the characteristics of technology; 3. the
identification of a structure to facilitate the study of technology; and 4.a philosophy of
technology.
It is through the review process that Gray became aware that “there was a lack of
unifying interpretation of technology” (Gray, 1989, p.33). He then used the insights he
gained from the review “to deduce specific considerations which could be utilized to derive
a curriculum (Gray, 1989, p.33).”
According to Gray (1989), each consideration he presented had been filtered through
three additional stages: 1. curriculum theory; 2. appropriate instructional strategy; and 3.
change strategy for the purpose of providing consistency between all component parts and
thus attaining a highly refined curriculum design.
Gray (1989) presented technology as a major system of society, which is composed of
many subsystems. It is appropriate, Gray (1989) suggested, to study subsystems of
technology in order to facilitate the study and understanding of ‘Technology’ and then draw
them together in an effort to comprehend the whole. Gray (1989) didn’t, however, provide
any explanation on why he used the capital ‘T’ here, nor did he identify any other
subsystems except manufacturing.
It appears that while Gray was presenting his elaborate “curriculum implications for
technological literacy (Gray, 1989, p.33) ” that he forgot to provide his curriculum theory;
nor did he provide his own definition, characteristics, or philosophy of technology. Was
the manufacturing system an example based on the curriculum design considerations he
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presented earlier? What are the connections? Why doesn’t the sample curriculum (if that’s
what that is) fit into the criteria he had used to filter and deduce his considerations?
Again, as others reviewed above, Gray (1989) did not made the distinction between
technology in education and technology education in his article. Nor did he suggest where
the subject of technology should be taught or who should teach it. He also did not answer
the question, “what knowledge or content should be taught and how can we best teach that
content? ” posed at the beginning of his own quest into the nature of technology (Gray,
1989, p.34).
In the spring 1992 issue of Journal of Technology Education, five consecutive articles
were devoted to the discussion of technology education and its curriculum
design/development pattern. Each article presented one of the following five basic
curriculum design patterns: a). academic rationalism; b) competencies (technical/utilitarian);
c) intellectual processes; d) social reconstruction; and e) personal relevance.
Herschbach (1992) examined the use of the technical/utilitarian design pattern
(competencies as content) and its application to technology education. He concluded that
there are three major issues that need to be addressed if competency design is to serve as a
major organizing pattern for technology education:
1. the theorist must clarify the educational function of technology
education so that there is a direct relationship between the ends and
means of instruction;
2. the relationship of technology education to the separate subjects’
design pattern must be clarified; and
3. the content of technology education must be conceived in broader
terms than is usually achieved by the application of the competency
design to curriculum development. (pp. 25-26)
Johnson (1992) presented a rationale for technology education curricula that
emphasizes the development of intellectual processes and a foundation for an intellectual
process curriculum framework. Each of the five identified, non-disparate dimensions of
thinking: a) thinking processes, b) core thinking skills, c) critical and creative thinking, d)
metacognition, and e) the relationship of content to thinking is discussed. An instructional
model for an intellectual process curriculum is also provided. However, Johnson (1992),
cautioned the reader that the framework is incomplete and a critical examination and
elaboration of the framework needs to be undertaken by technology education for further
refinements of the framework he presented in his article.
Petrina (1992) provided insight into personal relevance curriculum designs through a
discussion of a theoretical perspective on their nature, underlying rationale, and application
to a study of technology, source of content, organizational structure, and use in technology
education. Petrina (1992) stated that it is comprehensible within the context, the technical
or subject-centered design of technology, that technology educators have not embraced
personal relevance curriculum designs that emphasize personal growth, integrity,
autonomy, and unique meaning.
Petrina (1992) concluded that “dialogue and inquiry within the profession will have to
be extended to include a concern for phenomenological, hermeneutical and other nonpositivistic ways of interpreting the human experience of creating, using and in general,
living with technology” (p.49).
Zuga (1992) explored the meaning of social reconstruction, the way in which it was
implemented in experimental schools, and the legacy of social reconstruction. Then she
discussed the role of processes in technology education curriculum, provided ideas for
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organizing a social reconstruction curriculum orientation in technology education.
According to Zuga (1992),
In order to implement a social reconstruction curriculum orientation in
technology education, social problems that have particular relevance to
technology are chosen and become the means for organizing technical
processes. Technical processes are taught only as the need to know them in
order to solve the social problem arises. (p.59)
Each content area of technology education, Zuga (1992) stressed, can be used as a
vehicle for attacking social concerns. Zuga (1992) concluded that:
Whatever technology education activities are conducted in a social
reconstruction curriculum orientation, there is a social purpose to the
activity. That social purpose should be left to the choice of the students,
because the students are to be encouraged to take on the responsibility of
recreating society. (p. 61)
Wright (1992) presented a curriculum base for technology education. In his article,
Wright pointed out that the field of technology is facing the danger of having too many
different positions among technology educators regarding the central focus and curriculum
structure for the study of technology. According to Wright (1992), a logical, sequential
approach must be taken. Based on his approach, a four-point philosophy is presented:
1) technology education is the study of the human-made world,
2) technologies use the technological (problem-solving) method to develop
new and improved artifacts and systems,
3) technology is used to help people meet their communication, product,
and transportation needs, and
4) technology impacts and is impacted by people, society, and the
environment. (p. 70)
Further, Wright (1992) provided a model to demonstrate the relationship between
problem solving, technical actions, and technological context. In his model, he explained
that there is a generic way to approach a technological problem or opportunity (problem
solving); there are unique practices used to produce, operate, and maintain each device or
system (technical actions); and these actions operate in historical, personal, and societal
contexts.
Wright (1992) concluded that when based on a solid philosophical ground as the model
he presented, meaningful laboratory-based and action-oriented courses developed would
introduce students to the exciting field of technology. Only then, he stressed, can we build
a case for requiring all students at all grade levels to study technology.
In October of 1994, in an effort to increase the technological literacy of all Americans,
the National Science Foundation (NSF) and the National Aeronautics and Space
Administration (NASA) awarded the International Technology Education Association
(ITEA) a contract to produce the National Standards for Technology Education in grades K
through 12 for a project entitled Technology for All Americans (TFAA) (ITEA, 1996).
According to ITEA (1996), the project is divided into two phases. In Phase I, ITEA
will develop a long-term vision for what should be the intellectual domain of technology
education. In Phase II, ITEA will develop, validate, and gain national consensus on
standards for curriculum content in technology education for all students, with regard to
background, future aspirations, and prior interest in technology at the following grade
levels: K-4, 5-8, and 9-12. In this phase, ITEA envisioned to: create a model for the
assessment and evaluation of this task, to develop standards for technology education
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programs (K-12), and to create standards for teacher preparation. Included in the
standards, ITEA hopes, will be all aspects of technology as well as the relationship with
other allied disciplines such as science, mathematics, and engineering (ITEA, 1995, pp. 23).
According to William E. Dugger, Jr. (1996), the importance of developing the National
Standards for Technology Education is that it can provide both excellence and equity for all
students, and enhance America’s global competitiveness in the future. He stated that “a
vision of the new Standards for Technology Education is that they will be based more as a
means to answer the question of what should every student know, be able to do, and value
in technology!” (p.4).
So, it appeared that the answers to the basic questions related to the study of technology
might be answered once the project is completed. Currently the project has completed
Phase I in September 1996 and published a document entitled: Technology for All
Americans: A Rationale and Structure for the Study of Technology and the draft standards
have been through three rounds of a consensus-building process. In the fall of 1998, the
Standards for Technology Education were field tested in selected schools across the
country.
According to ITEA (1997), the consensus-building process involved a series of
workshops, along with individual reviews and comments, that ultimately involved the
scrutiny of more than 500 reviewers inside and outside the profession of technology
education. However, ITEA didn’t provide the criteria on how these reviewers were
selected, nor did it provide criteria or information on how the 25 member commission (who
served as advisory committee and to oversee the planning, development, and
implementation of the rationale and structure document) and the six writing consultants
(who are responsible for writing for the project) were identified or selected.
Thus, Erekson’s (1992) question about identifying the scholars of technology from
whom the knowledge developed seems to remain unanswered. Are these 25 experts the
same 25 experts who worked on the development of A Conceptual Framework for
Technology Education in the 70s? If they are, can we identify them as the scholars of
technology? Can we identify them as where the knowledge of technology developed? If
they are not the same group of experts, why not? According to Pytlik and McCrory (April
1998, personal communication), they are a different group of 25 experts. The 25 experts
involved in A Conceptual Framework for Technology Education were selected through a
nomination and elimination process. At the same time there is no documentation available
on how the 25 experts were selected for the TFAA project, although there was some
overlap among the experts. So, is it reasonable to identify those who are repeatedly
selected to be involved in national projects as experts or scholars of technology?
What about the documents? Is the document A Rationale and Structure for the Study of
Technology merely an updated version of The Conceptual Framework for Technology
Education? If it is, how is it possible to reach consensus by a much broader audience this
time around when it was never adopted by all who are involved in the study of technology?
Whose consensus are we seeking, if we, people who are self-identified as being in the field
of technology education, didn’t even agree with each other in the first place?
Nevertheless, in A Rationale and Structure for the Study of Technology (1996), ITEA
explained that technological literacy:
Involves a vision where each citizen has a degree of knowledge about the
nature, behavior, power, and consequences of technology from a broad
perspective. Inherently, it involves educational programs where learners
become engaged in critical thinking as they design and develop products,
systems, and environments to solve practical problems. (p.1)
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And it provides the following definition of technology, “Technology is human
innovation in action. It involves the generation of knowledge and processes to develop
systems that solve problems and extend human capabilities (ITEA, 1996, p.16).”
According to ITEA (1996),
technology has a process, knowledge, and context base that is definable and
universal. The processes are those actions that people undertake to create,
invent, design, transform, produce, control, maintain, and use products or
systems. The processes include the human activities of designing and
developing technological systems; determining and controlling the behavior
of technological systems; utilizing technological systems; and assessing the
impacts and consequences of technological systems. Technological
knowledge includes the nature and evolution of technology; linkages based
on impacts, consequences, resources, and other fields; and technological
concepts and principles. This includes much of the knowledge of how the
technological processes are developed, applied, and used. The context of
technology involves the many practical reasons why it is developed, applied,
and studied. (p.16)
The above ITEA statements seems to address Todd’s (1987) and Gray’s (1989)
concerns regarding technological literacy and technology education stated earlier in this
review. It also appears to incorporate all five basic curriculum design patterns (academic
rationalism, competencies [technical/utilitarian, intellectual processes, social reconstruction,
and personal relevance) under the teaching technology section of the document.
However, all the discussions only applied to grade levels K-12. What about beyond
high school? According to the ITEA (1996), the study of technology at the college and
university levels are extensive and multidimensional.
ITEA (1996) listed engineering, architecture, health sciences, and computer science as
majors directly involved with the study of technology and identified agricultural, industrial
design, STS, and technology education courses as additional courses related to technology.
However, ITEA (1996) didn’t address or imply that the same rationale and structure for the
study of technology can or should be applied to the college or university level.
ITEA (1996) did, however, state that the content, assessment, and program standards
developed by this project should and will be used to create teacher enhancement and teacher
preparation standards. ITEA (1996) pointed out that the standards developed would
provide criteria to be used in making judgments about the quality of professional
development opportunities (pre-service for new teachers of technology education). It is
important, according to ITEA (1997), since many states are already experiencing a shortage
of qualified and certificated technology education teachers.
So, the question becomes: how will the standards be disseminated into the current
education system? Since neither ITEA nor NSF has any authority to enforce the adoption of
the national standards at any level. According to Anthony F. Gilberti, ITEA Presidentelect:
the Standards will be disseminated at the ITEA Conference in 1999. At the
moment we are in the process of making the Standards readable and filling
in all of the gaps. Just like the Science, Math or Geography Standards, no
one can make people adopt or adhere to the Standards. What will happen,
however, is that textbooks (new) will begin to be written to the Standards
and local or state groups may force adoption. (April 1998, personal
communication).
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The standards were published in a document entitled Standards for Technological
Literacy: Content for the Study of Technology in 2000. According to the Standards, by the
end of the 12th grade, students should develop: an understanding of the nature of
technology; an understanding of technology and society; an understanding of design;
abilities for a technological world; and an understanding of the designed world. Even
though specific benchmarks for each grade levels were provided in the document, as well
as ideas and examples on how standards can be implemented, ITEA repeatedly stressed that
these standards only define what the study of technology in K-12 should be. And, that
defining a curriculum for the study of technology “should be” left to “individual teachers
and other curriculum developments in the schools, school districts, and states and
provinces” (p.200).
What about the standards presented by the National Science Education Standards
regarding technology? Or the benchmarks presented by the Project 2061? Did TFAA use
the Benchmarks for Science Literacy (1993) as a ‘reform guide’ for technology education
as the Benchmarks for Science Literacy claimed it should be used? Why do the NSF, the
U.S. Department of Education, and NASA keep funding different yet similar projects
addressing the importance of technology within K-12 education? What do these projects
have in common besides their major funding agencies? Was there any coordination or
communication among these projects? At the time of presenting the above questions, the
researcher could not find an answer to any of these questions through the review of
literature.
Yet, more importantly, how do we judge the quality of technology education beyond
high school? What do we do before the teacher enhancement and teacher preparation
standards are available? How will the outcome of the TFAA project affect the STS
community since there seems to be somewhat different views on what ‘technology’ is?
In Gilberti’s (1998) opinion, the TFAA Standards will provide more recognition for the
study of technology as part of general education, “it will likely give educators (STS and
others) a framework to structure curriculum around. The Standards should also help to
develop more unity among and between various school districts, states, and national
education endeavors” (April 1998, personal communication). He further believes that:
The Standards will change what is currently being taught in post-secondary
institutions. It will open the curriculum to include many more areas and
eliminate some of our traditional approaches to the study of technology.
This may also change the type of person who teaches technology at a postsecondary institution. Could a person who has a degree in engineering or
computer science teach technology as part of general education or liberal
studies—I would think they could and do so very well!! (April 1998,
personal communication)
Again, Gilberti (1998) seems unaware that the goal of providing a framework or a set
of tools for curriculum development for educators is the same as the others presented in the
National Science Education Standards and Benchmarks for Science Literacy. Furthermore,
with the repeat emphasis of that defining the curriculum “should be left to” the individual
teachers, schools districts, or states, it appeared that the process of how to reach “the end,”
the standards (that is, technological literacy), is not as important as the end itself.
Ironically at the same time, with regards to curriculum development for technology
education, Hoepfl (1998), stated that she can’t quite picture how the new TFAA descriptors
(information, physical, and biological systems) are going to be manifested in the curricula
that filter down to the classroom level and maintained that:
We DO indeed have some de-facto consensus on the content of this
discipline that might broadly be thought of as technology studies. If you go

Perceptions of Technology (Wang)
25

in any good TE program in any state in the country (and perhaps beyond?)
you’ll find some similar elements, which roughly boil down to the systems
areas of communication, construction, manufacturing, transportation.
Many programs incorporate the activity of design as applied to these areas
of human activity. But even that document contains many familiar
elements. In short, any one of us would probably know a good program
when we see it; we just have a hard time talking about it! (Technology-edu
# 248)
Hoepfl’s (1998) statement seemed to present the irony of the field that a good
technology education program is recognizable by intuition but not by a set of criteria like
other academic disciplines. Could the similar elements (systems areas of communication,
construction, manufacturing, and transportation) she pointed out be potential criteria setting
areas? If similar elements among good programs can be identified, why can’t criteria for
measurement be identified? Unfortunately, neither Hoepfl nor others in the field of
technology education provided answers for such a question.
During the first three months of 1998, discussions regarding the discipline of
technology occurred on the technology education listserv. Volk (1998) posted his
disagreement with Thompson’s (1998) previous posting, which stated that technology
education ‘is the only discipline that actually teaches technology, its foundation, systems,
concepts, etc. and helps students become fully technologically literate, not just capable of
using technological tools,’ by pointing out the volume of ‘technology education’ being
taught through science, social studies, and STS courses. Volk (1998) further stated that:
To claim this superiority and elite mandate that technology education is the
ONLY discipline that actually teaches technology is wishful thinking. We
are actually one of MANY disciplines that do !!! Thus, administrators and
fellow educators naturally have a hard time justifying the uniqueness and
necessity of the subject! (Technology -edu #247).
In defense of his position, Thompson (1998), a technology education teacher from
Onalaska High School, Onalaska, Wisconsin, responded that:
Perhaps many disciplines USE technology and perhaps even occasionally
talk about implications and underlying principles of technology—its
systems in a specific context. (Science and other teachers have been
“borrowing” activities created by tech ed teachers for years). I still assert
that only technology education teaches technology as an organized discipline
to students. (Technology-edu #247).
Thompson (1998) then, posted one of the most important and frequently asked
questions—does using technology and occasionally mentioning implications of it constitute
teaching technology? To answer his own question, Thompson (1998) stated that:
If technology is unimportant enough to the future of the world’s
citizens—then a haphazard sprinkling of it throughout various disciplines
should be plenty. But, if, as I believe, it now and always has had a
profound impact upon society and individuals and that we are moving into
an era where we will be faced with critical decisions about the future of
humanity based upon technological possibilities, I, for one, believe that an
organized, sequential study of all aspects, systems, and impacts of
technology is crucial to empowering all members of our society.
(Technology-edu.#249)
It appeared that the discussion had been directed back to the essential question of
whether technology should be taught as a discipline or not. Ziller (1998), even suggested a
name change from what’s currently recognized as technology education. Hoepfl (1998)
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echoed the suggestion by stating that “this name change idea is definitely worth exploring
in more depth” (Technology-edu # 250).
Hoepfl (1998) pointed out that however much we might like to avoid it, Volk’s (1998)
comments about TE being everything and nothing have the ring of truth to them. She
stated that:
As we have gone through the sometimes painful process of trying to shift
the mind set of a whole generation of educators and the public to accept a
more inclusive and up-to-date curriculum, we have opened up a virtual
Pandora’s box of topics/skills that might/“should” be included in the TE
curriculum. Our difficulties stem from the way that technology is defined:
“the totality of the means employed to provide objects necessary for human
sustenance and comfort” (Webster’s New Collegiate, 1979). Whatever
variation on that definition you choose to use, it still means a whole heck of
a lot of potentially appropriate content! It’s no wonder the “T” word is
over-used and confusing to many. (Technology-edu #251)
Hoepfl (1998) also suggested that:
As we struggle with the problem of identity and names, why not focus on
those things that we do best? It’s a mix of hands-on work (manual
training), technical information associated with the built environment
(communication, production, transportation), technology assessment, and
applied design. (Technology-edu #251).
Hoepfl (1998) further concluded with the question of “is it time to look at that title
again, and how it might fit our so-called discipline?” (Technology-edu #251).
Part Three: Research Methods and Data Analysis
The following section reviews the problems and issues regarding measuring
technological literacy; the effects possible institutional factors have on students; research
design and methods; and quantitative and qualitative research approaches in education.
Evaluations for Technological Literacy
In the 1992 winter issue of Theory Into Practice, while Dennis W. Cheek, the
coordinator of curriculum development for the New York Science, Technology and Society
Education Project, State Education Department, presented different types of STS
assessment techniques available to the K-12 STS educator, he also alerts readers that:
It is a sad commentary on our present national assessment program that
student understanding of technology is never assessed in any of the various
content areas tests, with the sole exception of computer-related technology.
When we consider that technology is the warp and woof of American life,
pervasive in its power and influence, this should be cause for alarm. (p.
65)
While Cheek (1992) strongly emphasized the importance of linking goals, curriculum,
and assessment while evaluating learning in STS education, unfortunately, he didn’t
elaborate on how to link them beyond following the syllabus. He also didn’t provide any
techniques or tools in his article on how to assess student understanding of technology nor
did he suggest whether the techniques he presented could be utilized for such a purpose.
The assessment techniques presented include: multiple-choice items, open-ended
assessment items, essay examinations, performance-based assessments, and portfolios.
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In the article, Cheek (1992) also noted that with its focus on multidisciplinary
perspectives and integrative education, STS poses some special problems for assessment
and evaluation. He predicted that integrated assessment would become a more acceptable
way of evaluating learning in STS. Unfortunately, as he pointed out, there are no large
scale ventures using a set of integrated assessment instruments and techniques that combine
the techniques he presented with additional instruments that provide insights on student
understanding (both before and after instruction). Although Cheek didn’t discuss
integrated assessment techniques in detail, it appears that his inclination is toward using
instruments that focus on the concepts, attitudes, social institutions, politics, economics,
and ethics and values in conjunction with the techniques he presented.
The same complexity regarding evaluating learning seems to apply to technology as
well. In 1986, DeVore attributed the lack of educational assessment techniques and tools
for technology to the diverse view people have about technology. He urged that efforts be
directed toward defining and describing the field of technology so that criteria can be
developed to differentiate technology from science and thus to develop measurements of
technological literacy.
According to DeVore (1986), “the definition of technology provides clues to the
learning activities that would be meaningful, cumulative, and have long-term application”
(p. 203). And that “the structure, content and intellectual factors, as well as the
composition of technology are what should be measured” (p.203).
However, when addressing the issues of how to measure technological literacy,
DeVore (1986), merely listed the common testing procedures of: multiple choice, matching,
rank ordering, completion, true-false, problem solving, simulation and games. It appears
that DeVore is a strong believer in measurement by presetting parameters. According to
him, the parameters should encompass various intellectual skills as well as abilities to
apply, analyze, synthesize, and evaluate the components, context, and the complexity of
technology. This belief seems to coincide with the steps taken by ITEA’s Technology for
All Americans Project—define the content of technology, develop a structure for studying,
then develop standards for measurement. It thus appeared to be logical to develop a set of
questions following the mode.
Research on College Environmental Influences on Student Learning
In the 1985 first issue of Higher Education: Handbook of Theory and Research, Ernest
T. Pascarella from the University of Illinois at Chicago, pointed out that only a relatively
small percentage of research has been concerned with the effects of college on learning and
cognitive development. The outcomes of cognitive development, according to him, refer to
those measures having to do with the utilization of higher-order intellectual processes such
as analysis, synthesis, reasoning, logic, and knowledge comprehension.
In his article, Pascarella (1985) reviewed and discussed whether: 1) learning and
cognitive development increase during college, 2) the differential increase in learning and
cognitive development occur as the result of differential exposure to post secondary
education, 3) the different post secondary institutions have a differential influence on
learning and cognitive development, and 4) whether differences in learning and cognitive
development are attributable to different college experiences within the same institution.
After reviewing documents and research reports available from 1954 to 1984,
Pascarella (1985) concluded that there is modest but fairly consistent evidence to suggest
that social contexts, residential environments, and specific types of experiences within an
institution may differentially influence learning, if one is willing to accept grade point
average (GPA) as a reasonable proxy measure of student learning and achievement during
college. In the article, Pascarella (1985) pointed out that there is evidence to show specific
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curricular experiences positively influence cognitive development suggesting that college
classes can be designed to facilitate further intellectual development.
According to Pascarella (1985), intellectual development moves through three basic
stages, “from a dualistic, right-versus-wrong stage to a relativistic stage in which facts are
seen in terms of their context, and finally to a commitment in relativism stage in which the
individual can make intellectual commitments within a context of relative knowledge
(Pascarella, 1985, p. 40).”
In regards to research findings on student cognitive development enhanced by
instructional procedures that foster active student involvement in the learning process at a
rather high level of intellectual interchange between student and teacher and between
student and student, Pascarella (1985) stated that these findings “underscore the potential
importance of courses and classroom instructional processes as an institutional mechanism
for stimulating the cognitive development of students” (p. 43). Unfortunately, Pascarella
(1985) did not provide any explanation for his statement.
It appears that a lot more research with focal areas and methodological approaches to
future inquiry on the effects of college on learning and cognitive development is needed, as
Pascarella (1985) suggested, before we can draw the final conclusion, even though some
evidence exists on the effects.
To assist in understanding the actual dynamics of college impact, rather than merely
predicting what happens, Pascarella (1985) stressed the importance of using a well
developed theoretical causal modeling as a methodological approach. He presented a causal
model (see figure below) to demonstrate the direct and indirect influences of five major
blocks of variables.
Figure 1: Theoretical Causal Model presented by Pascarella (1985)
Structural/
Organizational
Characteristics
e.g.
•
Enrollment
•
Faculty-Student Ratio
•
Selectivity
•
% Residential

Student
Background/
Precollege Traits
e.g.
•
Aptitude
•
Achievement
•
Personality
•
Aspiration
•
Ethnicity

Interaction
with Agents
of Socialization
e.g.
•
Faculty
•
Peer

Institutional
Environment

Learning
and Cognitive
Development

Quality of
Student
Effort

In 1995, Franklin conducted a study assessing the effects of differential college
environments on academic learning and cognitive development by testing Pascarella’s
model. During the course of this study Franklin reconfirmed Pascarella’s observation that
cross-institutional research on student learning and cognitive development outcomes is
scarce.
There are, according to Franklin (1995), only five different samples that have been
used in research on the influences of differential college environments on student learning
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in the past twenty years. This restricted range of samples, she cited, may limit the validity
of the findings. Furthermore, she stated that analytical approaches used in the existing
studies might also underestimate differential college environment effects on student
outcomes due to the fact that they generally ignore the joint effects of student precollege
traits and institutional characteristics.
In her study, Franklin (1995) used the theoretical causal model proposed by Pascarella
in 1985, which examines the direct and indirect effects of differential college environments
on student learning and cognitive development, in conjunction with longitudinal data from a
national database on college students.
In Pascarella’s theoretical causal model (1985), learning and cognitive development
resulted from quality of student effort, which is affected by the institutional environment,
student background, and their interactions with agents of socialization (e.g. faculty and
peers). The institutional environment includes the structural and organizational
characteristics of institutions, e.g. enrollment, faculty-student ratio, selectivity, and
percentage of residents. Student background/ precollege traits include aptitude,
achievement, personality, aspiration, and ethnicity.
Franklin’s (1995) study found that “student background traits, the quality of student
effort in academic pursuits, and interactions with faculty and peers have the strongest
relationships with academic learning and student perceptions of cognitive development”
(p.150).
Franklin (1995) further concluded that the human resource, not institutional
characteristics, appears to influence student academic outcomes. The major question
regarding this study concerns the definition of student perceptions of cognitive
development. According to Franklin (1995), the data came from self-reported cumulative
college GPAs and the self-comparisons students made in the areas of general knowledge,
analytical and problem-solving skills, knowledge of a particular field or discipline, ability
to think critically, and confidence in academic abilities, between 1986 and 1990.
The validity of using self-reported GPAs as measurement of academic learning seems
to be rather questionable. At the same time, using self-comparison in the areas mentioned
above also seems to be rather vague in measuring ‘cognitive development,’ even though it
is presented as students’ own perceptions. It appeared that the study would be more
valuable, if Franklin could have narrowed the focus to one particular field or discipline.
Nevertheless, Pascarella’s causal model seems to provide a rather sufficient research
approach for such a study.
Unfortunately, there is a lack of information on whether the same model can be applied
at the graduate school level, although there is no apparent reason that it cannot. The biggest
challenge appears to be to tailor the five major blocks of variables: structural/organizational
characteristics of institutions, student background/pre-college traits, interactions with
agents of socialization, institutional environment, and quality of student effort, to the
graduate school level.
Research Design
In the Handbook in Research and Evaluation for Education and the Behavioral
Sciences, Isaac and Michael (1990), identified causal-comparative design as one of the nine
basic methods of research designs based on different problem characteristics. The other
methods identified are: 1) historical, 2) descriptive, 3) developmental, 4) case or field, 5)
correctional, 6) true experimental, 7) quasi-experimental, and 8) action.
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According to Isaac and Michael (1990), the causal-comparative method is used to
“investigate possible cause-and-effect relationships by observing some existing
consequence and searching back through the data for plausible causal factors” (p. 42).
A principal characteristic of causal-comparative research, noted by Isaac and Michael
(1990) is that it is:
‘Ex post facto’ in nature, which means the data are collected after all the
events of interest have occurred. The investigator then takes one or more
effects (dependent variables) and examines the data by going back through
time, seeking out causes, relationships, and their meanings. (p.50).
The biggest strength of this method, according to Isaac and Michael (1990), is that it
yields useful information concerning the nature of phenomena: what goes with what, under
what conditions, in what sequences and patterns. Meanwhile Isaac and Michael (1990)
also cited the weaknesses of this method including:
1) the lack of control over independent variables. Within the limits of
selection, the investigator must take the facts as he finds them with no
opportunity to arrange the conditions or manipulate the variables that
influenced the facts in the first place. To reach sound conclusions, the
investigator must consider all the other possible reasons or plausible
rival hypotheses which might account for the results obtained. To the
extent that he can successfully justify this conclusion against these other
alternatives, he is in a position of relative strength.
2) the difficulty in being certain that the relevant causative factor is actually
included among the many factors under study.
3) the complication that no single factor is the cause of an outcome but
some combination and interaction of factors go together under certain
conditions to yield a given outcome.
4) a phenomenon may result not only from multiple causes but also from
one cause in one instance and from another cause in another instance.
5) when a relationship between two variables is discovered, determining
which is the cause and which is the effect may be difficult.
6) the fact that two, or more, factors are related does not necessarily imply
a cause-and-effect relationship. They all simply may be related to an
additional factor not recognized or observed.
7) classifying subjects into dichotomous groups (e.g., “achievers” and
“nonachievers”), for the purpose of comparison, is fraught with
problems since categories like these are vague, variable, and transitory.
Such investigations often do not yield useful findings, and
8) comparative studies in natural situations do not allow controlled
selection of subjects. Locating existing groups of subjects who are
similar in all respects except for their exposure to one variable is
extremely difficult. (p. 51)
These weaknesses appear to place the major ‘weight’ on the investigator rather than on
the design itself. It seems that the difficulties related to this method are directly tied to the
investigator’s ability to interpret and analyze the data.
Wolfle (1985) also addressed the importance of taking precautions in applying causal
models in higher education since their complexities can enter into the analysis of the
models, which if not recognized might lead to implausible models, faulty analyses, or
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biased causal parameter estimates. Nevertheless, Wolfle (1985) agreed with Pascarella
(1985) that causal modeling is a useful analysis tool for those who know about their subject
matter in conducting research in higher education.
Instrument Design
As Isaac and Michael (1990) stated in the steps of conducting a causal-comparative
research, after the appropriate subjects and source materials are selected, it is time to select
or construct techniques for collecting the data that follow established categories for
classifying data that are unambiguous, appropriate for the purpose of the study, and
capable of bringing out significant likenesses or relationships. Validating the datagathering techniques, then, is a crucial step in the research process.
Much research in higher education has demonstrated that surveys are among the most
widely used techniques. They are, according to Isaac and Michael (1990), “a means of
gathering information that describes the nature and extent of a specified set of data ranging
from physical counts and frequencies to attitudes and opinions” (p.128). Isaac and
Michael (1990) stated that the guiding principles underlying surveys are that they should
be:
1. Systematic—carefully planned and executed to insure appropriate content
coverage and sound, efficient data collection.
2. Representative—closely reflecting the populations of all possible cases or
occurrences, either by including everyone or everything, or by using
scientific sampling procedures.
3. Objective—insuring that the data are as observable and explicit as
possible.
4. Quantifiable—yielding data that can be expressed in numerical terms. (p.
128)
Isaac and Michael (1990) also pointed out that there are five types of surveys: surveys
of records, mailed questionnaires, telephone surveys, group interviews, and individual
interviews. According to Isaac and Michael (1990), the mailed questionnaire is the single,
most widely used technique in education. The advantages of this type of survey include
that it is: inexpensive, wide-ranging, can be well-designed, simple and clear, selfadministering, and can be made anonymous. Yet, at the same time, low response rate, no
assurance that the questions were understood, and no assurance that the addressee actually
was the one who answered the questions are some disadvantages of this type of survey.
However, Isaac and Michael (1990) noted that careful field tests could be used to
eliminate ambiguous or biased items and to improve format, both for ease of understanding
and facility in analyzing results. They also suggested that providing the participants with
stamped return envelopes, follow-up reminders, advance contacts and publicity campaign,
and personalized letters of transmittal can help improve the response rates (Isaac and
Michael, 1990).
Regarding constructing the questionnaire, Isaac and Michael (1990) suggested that
“questions should be asked in such a way that they minimize the evaluation task,
eliminating unnecessary processing steps and interpretation problems” (Isaac and Michael,
1990, p. 133) and that questions that are threatening to the respondent or questions that
evoke predictable response biases and obscure objective information, as well as leading
questions, should be avoided. Pretesting the questionnaire is also strongly suggested by
Isaac and Michael (1990) for the improvement of instrument design.
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Quantitative and Qualitative Research Approaches in Education
Hara (1995) stated that quantitative and qualitative research approaches in education
arose from different research needs. Each has strengths and weaknesses, with the deciding
factor regarding the appropriateness of the research approach often dependent on the
research goals. The following section provides a review of literature related to both
research approaches in education and discussions regarding research validity.
According to Hara (1985), in general “quantitative research is used when the researcher
desires to obtain entire trends or statistical truth in the research while the qualitative research
approach is used if the researcher wants to observe in detail by his/her own research
viewpoint” (p.351). Carr and Kemmis (1986) noted that quantitative research in education
developed from the quantitative research used in natural science. According to them, the
concepts, purposes and methods of quantitative research in natural science were applicable
to the education research area and that quantitative research was able to provide logical
standards for educational research.
As with quantitative research in natural science, quantitative research in education
observed by Smith (1983), attempts to discover existing facts under the belief that the
research act must be a neutral activity from the researcher’s subjective viewpoint. This
belief, according to experts (Smith, 1983, & Carr and Kemmis, 1986), led to the belief that
a researcher in education, as researchers in natural science, should be “an outsider to the
research” such that the researcher should be an objective observer who employs neutral,
scientific language while expressing his or her research. According to Smith (1983), the
neutral scientific language means expressing the research itself by “digits,” that is,
universally acceptable and having unchangeable functions in all research environments.
According to Hara (1995), the use of neutral scientific language in quantitative research is
effective not only for “providing the research facts but also for explaining the statistical
truth” (p.352) and that it is able to show the research results directly with a researcher’s
value judgements.
In contrast to quantitative research in education, qualitative research in education
recognizes that the researcher’s subjectivity deeply affects the research. According to Hara
(1995), qualitative research in education “came into existence as a result of criticisms of
quantitative research in education” (p.352). Qualitative research in education, stressed
Hara, not only recognizes the importance of the researcher’s subjectivity to the research,
but also the relationship of the researcher to what is being researched, and views the
relationship as being impossible to separate. Researchers in education, Hara elaborated,
often encountered difficulties expressing their data using only quantitative methods and felt
that the ability to integrate their viewpoints into research that is crucial in educational
research was missing from quantitative research approaches. Thus, opposite from
quantitative research, a qualitative researcher is considered to be “an insider to the research”
and the researcher acts on the basis of his/her own values. (Carr and Kemmis, 1986).
The strength of quantitative research in education, according to Popkewitz (1984), in
addition to being value free (without the researcher’s value judgements), is that it consists
of axiomatic principles (the theory is universal, not context bound) and that a generalization
is possible to be made of the research findings since the ambiguities and contradictions
existing in the research would be reduced by the use of mathematical statistical analysis. At
the same time, Hara (1995) argued that the exclusion of the researcher’s viewpoint is one
of the weaknesses of the quantitative research approach in education. She mentioned that
the quantitative researcher does not pursue the connection of the human mind although
there might be psychological issues affecting the research results and also that differences
among the individual subjects are often ignored.
The strength of the qualitative research approach in education, agreed Solutes (1990), is
its ability to encompass interpersonal, social, and cultural contexts of education more fully,
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owing to the inclusion of the researcher’s viewpoint—not only to the research process but
also the results. According to Solutes (1990), when using a qualitative approach, the
psychological dimensions of human beings, which are impossible to represent numerically
in a quantitative way, can be addressed, including investigation of the nature of human
behavior and its mental dimensions.
On the other hand, while the methods and results of quantitative research can often be
applied to a large number of other situations because of its objectivity from the researcher’s
viewpoint, the qualitative research approach does not provide the ability for such
“generalization.” Because, emphasized Hara (1995), the theoretical model developed for
qualitative research is often uniquely based on the individual researcher’s viewpoint, the
model is difficult, if not impossible, to use to generalize in other research settings or
projects. This weakness or inability to generalize findings of a particular research to other
research, Hara noted, caused experts to question the possibility of accumulating research
knowledge as a whole. At the same time, because the viewpoint and value of the
researcher is so central to the qualitative research approach, the effect and the extent of the
researcher’s value judgements might grossly skew the conduct, as well as the interpretation
of the research, especially when ethical issues might be involved.
Thus, it was concluded that choosing the appropriate research approach in education is
not absolute. As Kuhn (1970) stated, the decision as to which approach should be chosen
depends on the research subject, aim, and the researcher’s beliefs rather than a rational or
logical analysis of both paradigms.
The Validity Structure of Qualitative Research
While examining the validity structure of qualitative research, Johnson (1997) stated
that there are three types of validity in qualitative research in addition to the internal and
external validities: descriptive validity, interpretive validity, and theoretical validity.
In quantitative research, experimental and quasi-experimental research in particular,
internal and external validity can often be achieved through manipulation of variables,
research design, and cautious treatment of study subjects (so the results of the research can
be generalized). However, these validities, cautioned Best and Kahn (1989), are extremely
difficult, if not impossible, to achieve with qualitative research, particularly in research
dealing with human behavior in a nonlaboratory setting. According to them, there are
simply too many extraneous variables in such research for the researcher to attempt to
control them. In their view, some compromise is inevitable in order to establish a
reasonable balance between control and generalizability (i.e., balance between internal and
external validity).
Johnson (1997) mentions “researcher bias” as one potential threat to the validity of
qualitative research. According to him, the problem of researcher bias is an issue because
qualitative research frequently tends to be “exploratory”—open ended and less structured
than quantitative research. The allowance of personal view and perspectives in qualitative
research approaches, Johnson emphasized often affects how data is interpreted and how the
research is conducted.
The key strategy in dealing with this potential threat, suggested Johnson (1997), is
“reflexivity.” He suggested that by engaging in a critical self-reflection about personal
biases and predispostions, the researcher becomes more self aware, which results in
monitoring and attempting to control his or her biases. As a result of using this strategy, he
pointed out, a “researcher bias” section is often included in research reports.
Descriptive validity, according to Johnson (1997), refers to the factual accuracy of the
account as reported by the researcher. The key questions addressed in descriptive validity
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are: “Did what was reported as taking place in the group being studied actually happen?”
and “Did the researchers accurately report what they saw and heard?” (Johnson, 1997,
p.283). As the word “descriptive” implies, it refers to accuracy in reporting descriptive
information, such as description of events, objects, behaviors, people, settings, times, and
places etc. According to him, this form of validity is important because description is a
major objective in nearly all qualitative research.
One effective strategy to obtain descriptive validity, suggested by Johnson (1997), is
“investigator triangulation—the use of multiple observers to record and describe the
research participants’ behavior and the context in which they are located. According to
him, it is less likely that outside reviewers of the research will question whether or not
something occurred when corroboration of observations across multiple investigators is
obtained.
Interpretive validity refers to accurately portraying the meaning attached by participants
to what is being studied by the researcher. According to Johnson (1997), interpretive
validity is obtained to the degree that the participants’ viewpoints, thoughts, intentions, and
experiences are accurately understood and reported by the researcher, it requires the
researcher to “get inside the participants’ heads, look through their eyes, and see and feel
what they see and feel,” so the researcher can understand things from the participants’
perspectives and provide a valid account of these perspectives.
Two strategies for achieving interpretive validity suggested by Johnson (1997) are:
participant feedback/member checking and using low inference descriptors while writing
research reports. Participant feedback/member checking means sharing interpretations of
participants’ viewpoint with the participants and other member of the group to clear up
areas of miscommunications. Using low inference descriptors while reporting (i.e.,
verbatim reporting of participants’ actual language, dialect, and personal meanings) helps
the reader of the research report experience the participants’ perspectives.
Theoretical validity is obtained to the extent that a theory or theoretical explanation of a
research study fits the data and is, therefore, credible and defensible. Johnson (1997)
explained that “theory usually refers to discussions of how a phenomenon operates and
why it operates as it does” and that it is “usually more abstract and less concrete than
description and interpretations” (p. 285). A strategy for promoting theoretical validity,
suggested by Johnson (1997), is extended fieldwork. However, Johnson suggested
incorporating “theory triangulation” (i.e. examine how the phenomenon being studied
would be explained by different theories) and “investigator triangulation”, as extended
fieldwork becomes more detailed and intricate. In addition, Johnson (1997) also suggested
using “peer review” as a strategy for promoting theoretical validity—discussing explanation
with colleagues so that they can search for problems with it. Each problem then must be
solved.
Internal validity, according to Cook and Campbell (1979), refers to the degree to which
a researcher is justified in concluding that an observed relationship is causal (i.e., has a
cause and effect relationship). Johnson (1997) cautioned that when identifying potential
cause and effect relationships, qualitative researchers must think about many of the same
issues that quantitative researchers think about—including the strategies used for obtaining
theoretical validity and making mental comparisons of causes and effects (in particular
whether the effect follows if the causal factor occurs again). He stressed the importance of
the researcher making sure the observed change in the dependent variable is due to the
independent variable and not to something else when the researcher believes that an
observed relationship is causal. He stated that a successful researcher will “always make a
list of rival explanations or rival hypotheses, which are possible or plausible reasons for the
relationship other than the originally suspected cause” (p. 286).
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The ultimate strategies to achieve internal validity in qualitative research are methods
triangulation and data triangulation, Johnson suggested (1997). Methods triangulation
means using more than one method of research in a single research study, such as
ethnography, survey, experimental, etc., as well as different types of data collection
procedures (e.g. interviews, questionnaires, and observations). The logic is to combine
methods with “nonoverlapping weakness and strengths” to reach the ultimate research
goals. By the same token, data triangulation means using multiple data sources. However,
it refers to the use of multiple data sources using a single method, such as collecting data
using interviews at different times, at different places, and with different people.
(Johnson, 1997)
Last, but not least, it is crucial to achieve external validity when researchers want to
apply one set of research findings to other people, settings, and times. Generalizability,
however, is often not the major purpose of qualitative research since most qualitative
researchers are more interested in documenting particular findings rather than universal
findings. In certain forms of qualitative research, the goal is to show what is unique about
a certain group of people or a certain event rather than findings that are broadly applicable.
Nevertheless, Johnson (1997) cited that some experts argue that rough generalizations can
be made from qualitative research.
According to Johnson (1997), to help readers of a research report decide when they can
generalize, qualitative researchers should provide the following kinds of information:
• the number and the kinds of people in the study;
• how they were selected to be in the study,
• contextual information,
• the nature of the researcher’s relationship with the participants,
• information about any informants who provided information,
• the methods of data collection used, and
• the data analysis techniques used. (p. 288)
With the above information, Johnson (1997) pointed out, the readers of the research
report will have the information they will need if they decide to replicate the research study
with new participants. Another strategy he cited by Cook and Campbell (1979) is
“replication logic”—if the finding is replicated with different kinds of people and in
different places, then the evidence may suggest that the finding apply very broadly.
Data Analysis Techniques
According to Best and Kahn (1986), the researcher is often confronted by the problems
of organizing and analyzing data when the results of an observation, interview,
questionnaire, opinionnaire, or test are ready to be analyzed. The first action, they
suggested to researchers, is to designate appropriate, logical and mutually exclusive
categories for tabulation of the data. And, to save a great deal of time at the data analysis
phase, they urged the researchers to keep these issues in mind when selecting, or
designing, the data collection procedure.
There are many methods for the tabulation of data that range from simple
straightforward hand-tabulation procedures to complex sophisticated computer-tabulations.
The method of data tabulation is the researcher’s responsibility while planning the research.
Again, Best and Kahn (1986) explained that if the categories for tabulation of the data were
appropriately designated prior to the data collecting process, the sorting and tabulating of
data would be much easier. According to them methods used to organize and analyze data
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include: tables and figures, percentage comparison, crossbreaks, ranking and weighting
items. They explained that “a table is a systematic method of presenting statistical data in
vertical columns and horizontal rows, according to some classification of subject matter”
(p. 339); “a figure is a device that presents statistical data in graphic form’ (p.340);
“percentage comparisons is presenting data by frequency counts” (p. 213). They further
explained that a crossbreak table is a way of presenting observations and that ranking and
weighting items are used when looking for preferences.
There are two types of statistical data analyses, quoted Best and Kahn (1986),
descriptive and inferential. Descriptive analysis, as the name implied, only describes the
data without drawing conclusions. Inferential analysis, on the other hand, is used to draw
conclusions about populations based upon observations of samples. When using statistical
analyses, data are organized in arrays in ascending or descending numerical order. Typical
presentation of descriptive analysis includes: the central tendency (e.g. the mean, the
median, and the mode), spread of dispersion (e.g. the range, the deviation from the mean,
the variance, and the standard deviation), the relationship of paired variables (e.g.
coefficient of correlations). Inferential analysis often involves proving or disproving of a
hypothesis and explaining the level of significance of the findings against populations.
Some data analysis techniques used in qualitative research include: grounded theory,
text analysis (by eliciting categories within the text and merging them into a set of logic)
and lateral quotation. (Wells, 1995; Sanger, 1995).
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CHAPTER THREE
METHODOLOGY
This chapter describes the methods and procedures used to conduct this research. It
includes information on how the subjects in this research were identified, where and how
the data were gathered and how the data were treated. It also describes the methods and
procedures used to determine the relationships among the data and research questions. The
researcher’s background is also included.
Statement of the Purpose
The purpose of this research was to:
1. investigate and analyze the different perceptions of technology among scholars of
technology.
2. investigate and compare perceptions of technology among doctoral students from
selected STS programs in the U.S. and
3. identify and compare the program and institutional factors influencing these students’
perceptions.

1.
2.
3.
4.

Research Questions
There were four research questions in this research:
What are the various perceptions of technology that exist among technology scholars?
Do STS program doctoral students differ in their perceptions of technology?
What are the program and institutional factors that influence students’ perceptions of
technology?
What are the personal characteristics of the STS doctoral students?

Research Procedures
This research was conducted in multiple phases. Identification of research subjects
including identifications of the scholars of technology, STS programs, and doctoral
students were conducted during Phase I. Phase II was devoted to data collection. Phase
III was treatment of data. The following sections describe the processes chronologically.
Phase I: Identification of Research Subjects
Based on the purposes of this research, there are three groups of subjects included in
this research each corresponding to the research questions: (1) scholars of technology, (2)
STS doctoral students, and (3) program and institutional factors. The methods and
procedures used to identify each group are described as below.
A. Identification of the Scholars of Technology
A review of literature was first conducted to identify the most representative books and
journals related to the subjects of the nature and the study of technology (see Table 1for the
list of journals). There were three criteria used to identify the journals: 1) their recognition

Perceptions of Technology (Wang)
38

as journals of technology, technology education, and STS-related topics, 2) the number of
articles addressing the subjects of the nature of technology, and the study of technology,
and 3) the frequency of citations in literature. In addition, key word searches on databases
such as ERIC using “technology,” technology study,” “technology education,” and “STS”
were also used to identify the representative journals.
Table 1: Journals used to identify scholars of technology
Title of the Journal
Bulletin of Science, Technology, & Society
Journal of Technology Education
Journal of Technology Studies
Journal of Epsilon Pi Tau
Phi Delta Kappan
Research in Philosophy & Technology
Science Education
Science, Technology, & Human Values
Social Education
STS Newsletter
Technology & Culture
The Technology Teacher
Theory Into Practice
Total: 13 Journals

The books are identified by the frequency of citations in the journal articles (see Table 2
for the list).
Table 2: Representative Books of Technology Identified
Title of the Books
DeVore, P. (1980). Technology: An introduction. Worcester, MA: Davis
Publications, Inc.
Ellul, J. (1965). Technological Society. New York, N.Y.: Alfred A. Knopf.
Pacey, A. (1990). Technology in world civilization: A thousand-year history.
Cambridge: The MIT Press.
Winner, L. (1992). Autonomous Technology—Technics-out-of-control as a theme
in political thought. Cambridge, MA: The MIT Press.
Winner. L. (1986) The whale and the reactor: A search for limits in an age of high
technology. Chicago, IL: The University of Chicago Press.

Once the representative books and journals were identified, individual scholars of
technology were identified based upon the following categories: 1) number of publications
written on the subject of the nature of technology, 2) number of publications written on the
subject of the study of technology, and 3) number of the citations. Due to the availability
of articles written on the research subject and the time limitation, the scope of this review
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consisted mainly of the publications of the last 15 years (from 1984 to 1999). The
scholars of technology identified are listed as below:
Table 3: Summary of the Identification of the Scholars of Technology
Scholar

# of publications
written on the subject
of the nature of
technology

Barnes, J. L.
Chafy, R.
DeVore, P.
2^
Ellul, J.
2^
Erekson, T.
Foster, P. N.
Gray, J. R.
Herschbash, D. R.
Johnson, S. D.
Kranzberg, M.
Gagel, C.
Heywood, J.
Lewis, T.
Maley, D.
McCrory, D. L.
Pacey, A.
1^
Petrina, S.
Pytlik, E.
Roy, R.
Savage, E.
Snow, R. E.
1*
Steele, J.L.
Todd, R. D.
Todd, K.
Waetjen, W. B.
Wakes, L.
Winner, L.
2^
Wright, T.
Zuga, K.
Total: 29 (including co-authors) 8

# of publications
written on the subject
of the study of
technology
1
1
5
2
1
1
2
1
1
0.5
0.5
1.5
2
2.5
1
1
2.5*
0.5
1*
1
2.5*
0.5
2
2.5
2
1
3
42

Frequency of
citations in references

10
1
2

2
1
2
2
2
6
3
1
2
4
2
1
3
2
4
5
5
54

* Publications contain subjects on both the nature and the studies of technology.
• Half point (0.5) for co-authorship
^ Publications contain books.

B. Identification of STS Programs
Three criteria were used to identify STS programs for this research: 1) the inclusion of
science, technology, and society in the program title; 2) their recognition as STS programs
by both publications and the internet; and 3) those offering the degree of Doctor of
Philosophy (Ph.D.) in STS. Based on the review of literature and internet searches, the
following STS programs were identified for this research: the Science & Technology
Studies (S&TS) program at Cornell University; the Science, Technology, and Public
Policy (STPP) program at Princeton University; the MIT Technology & Policy program
(TPP); the Science and Technology Studies program at Rensselaer Polytechnic Institute
(RPI); and the Science & Technology Studies (STS) program at Virginia Polytechnic
Institute and State University (Cutcliffe and Mitcham, 1993; Cutcliffe, 1989; & the
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NCSU’s online directory of Science and Technology Programs, 1997, NASTS Directory
of STS Programs at Colleges and Universities, 1997).
Table 4: STS Programs Identified for the Study
Institution

Program Title

Cornell University

S&TS

Princeton University

STPP

MIT

TPP

RPI

STS

Virginia Tech.

STS

Total: Five (5) programs

C. Identification of Doctoral Students
A formal letter was sent to the chairs/coordinators of the five identified programs in
August 1997 requesting their assistance in identifying doctoral students from each
program, as well as their contact addresses, phone numbers, and e-mail addresses (SEE
APPENDIX A).
Cornell University responded by providing a list of 22 students and their e-mail
addresses. Princeton University identified two students. Both department chairs from RPI
and Virginia Polytechnic Institute and State University responded that due to issues of
privacy they could not provide the information requested. However, both of them agreed
to distribute the copies of the request-for-participation letter and the survey instrument to
their students at 15 and 35 each respectively.
None of the faculty contacted at MIT has responded to any requests nor have they
provided any assistance in redirecting the effort in obtaining any information. However, a
list of four students was obtained via Internet.
The estimated potential population for the research was approximately 78.
D. Identification of Program/Institutional Factors
Through the review of literature, the following factors were identified as factors that
might influence perceptions of college students: overall courses, student quality, availability
of faculty, faculty quality, learning and research resources, faculty-student ratio,
interactions with faculty, interactions with/among peers, and department size (Pascarella
1985 and Franklin 1995). Additional factors identified by the researcher, based upon
reasons considered by students when choosing a program, include: mission of the
program/institution, curriculum, research interests of faculty, availability and types of
internships, areas of specialization, and affiliations of the program.
Phase II: Data Collection
The data collection phase of this research was divided into three stages, each
corresponding to the three subject groups identified above.
For subject group 1: the scholars of technology, the following methods and procedures
were used. After identification of the scholars, articles and publications by these scholars
were gathered.
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For the subject group 2: STS doctoral students, the data collection process was further
divided into two sub-stages. The first involved the development of a survey instrument
used to gather direct responses from the students. The second entailed collection of
research interests, publications, working papers, and presentations of the students, as well
as available bio/vita. Each of the stages is described in detail as below.
Sub-stage 1a: Development of Survey Instrument
A survey instrument was developed in order to gather information regarding research
question 2: do STS program doctoral students differ in their perceptions of technology?
The review of literature related to the design of instruments was used to assist in the
construction and design of the instrument. Based on the review of literature, questions
within the instrument are categorized into three different inquiry areas corresponding to the
three research questions: I. perceptions of technology; II. institutional and program factors;
and III. personal characteristics.
Based on the review of literature, questions included under section I. perceptions of
technology are: definition of technology; technological concepts and principles;
understanding and distinguishing the difference between science and technology;
identifying scholars of technology; educational objectives of technology; contexts of the
study of technology; and the most appropriate academic home for the study of technology
(Cheek, 1992; DeVore, 1986; Gray, 1989; and ITEA, 1997 etc.). The format of questions
included short answers, ranking, and a scale of 1-5.
Questions under section II. institutional and program factors, were designed to identify
the institutional and programs factors that might have influenced the perceptions of
technology among Doctoral students. The format of questions under this section includes
ranking, short answer, and a scale of 1-6 on satisfaction level.
To check the validity of the instrument design, the initial draft of the instrument was
reviewed during the fall semester of 1997 by a graduate survey research class at West
Virginia University. The class was specifically asked to provide feedback focusing on the
construction of questions under the perceptions of technology, since their expertise was in
developing and conducting perception-related surveys and questionnaires.
A revision of the draft instrument was made based upon the constructive feedback
received from the class. The draft instrument then was e-mailed to a Ph.D. candidate in the
Technology Education Program at the Virginia Polytechnic Institute and State University
for feedback on both the design of the instrument and the technical and logistical aspects of
the e-mail data collection system intended to be used for the research.
Another revision was made on the draft instrument before it was sent to another
doctoral candidate in the Technology Education Program at West Virginia University and to
Dr. Anthony F. Gilberti at Indiana State University for more constructive feedback. Both
were requested specifically to focus on the nature of the questions under the perceptions of
technology and the institutional and program factors categories, the perceptions of
technology in particular. A revision of the draft instrument was made based upon the
feedback provided by the doctoral candidate at WVU and Dr. Gilberti.
The draft instrument and the research proposal then was presented to the research
committee at a perspective meeting on the 22nd of June, 1998. Another revision of the draft
instrument was made based upon the committee’s suggestions. All the revisions were
made to ensure the validity of the instrument. The revisions were made specifically to
focus on the field of inquiry, to remove ambiguous wording/phrases, and to remove items
that do not contribute to the research purpose.
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Sub-stage 1b: Data Gathering through the Survey Instrument
A total of 78 formal request-for-participation letters were sent on February 1, 1999 to
all doctoral students identified (SEE APPENDIX B). A survey instrument was attached to
collect information on the following categories: 1) perceptions of technology; 2)
institutional and program factors; and 3) personal characteristics (SEE APPENDIX C).
By March 15, 1999 there were four filled instruments, 12 rejections of participation,
and two wrong addresses returned to the researcher. One subject from Princeton
University cited the reason for his refusal of participation as the program being
misidentified as STS. On March 16, 1999 a follow-up request-for-participation letter and a
second copy of the survey instrument was sent to all research subjects identified, with a
requested response deadline of April 9th. By April 9th, 1999, the total responses were 13
completed instruments, 12 rejections, two wrong addresses, and four students identified as
having left their programs. The information is summarized below.
Table 5: Summary of Study Subject Group Two (STS Doctoral Students)
Institution

# of Mailing

# of Return

# of students who left the program

Cornell (S&TS)

22

1

4

MIT (TPP)

4

0

N/A

Princeton (STPP)

2

0

0

VA Tech. (STS)

35

6

N/A

RPI (STS)

15

6

N/A

Total

78

13

4

In addition to the overall low participation rate in the survey, the researcher observed an
occurrence of differential item functioning (DIF).
According to Johnson and Johnson (1996), “DIF or item bias occurs when individuals
in a focal group respond differently to an item than individuals in a reference group even
when the comparisons are restricted to individuals with similar overall skill levels on the
trait in questions” (p.1). In this research, an example of DIF occurred in question number
2 under the perceptions of technology on the instrument in which respondents were asked
to rank order a list of statements of technological concepts/principles based on importance
with three extra spaces provided for additional statements by the respondents. Not only did
six out of 13 respondents (46%) not rank order the statements, but five out of the six
(83%) respondents either rephrased the statements (three out of five, 60%) provided, or
questioned the origins of the statements (40%) listed.
Another example of DIF occurred on question number three on the instrument. The
respondents were asked to circle whether they strongly agreed, agreed, disagreed, strongly
disagreed, or were undecided with regard to a list of statements presented. Four out of the
13 respondents (30%) either edited or amended the statements.
Another example of DIF occurred when one respondent (7%) not only refused to
answer the questions regarding the gender and ethnic group of the respondent on
instrument question number 18 and question number 19 respectively but added the
statement “decline to state, but I do know that STS is overwhelmingly white male, and this
is a problem.”
Furthermore, four out the 13 respondents (30%) refused further contact by the
researcher for clarification.
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Sub-Stage 2: Data Gathering through Other Sources
During this stage the researcher reexamined the validity of the research design by
conducting another round of literature review and reviewing the research procedures.
Upon close examination, the researcher found that the doctoral program in the Technology,
Management and Policy, which is under the Technology and Public Policy (TPP) Program
at MIT, in fact, does not match the criteria set for this research. Meanwhile, the researcher
also found that a Ph.D. Program in Science, Technology & Society (STS) does exist at
MIT and was consequently included in the research. After the identification of students
was made, a formal request-for-participation letter was sent to the 26 students identified,
followed by the survey instruments (same as the one sent to the other programs). By April
2000, six (6) filled instruments were returned to the researcher (see Table 6). Even with
this additional participation, the researcher determined that the data collected through the
survey was not sufficient to answer the research questions and it was fruitless to further
contact the students for direct responses. Thus, the technique of triangulation was adopted.
The researcher triangulated multiple sources of data (i.e. current and former STS students)
and multiple methods of data collection (i.e. survey and Internet search).
Table 6: Summary of Modified Study Subject Group Two (STS doctoral students)
Institution

# of Mailing

# of Return

# of students who left the program

Cornell (S&TS)

22

1

4

MIT (STS)

26

6

N/A

2

0

0

VA Tech. (STS)

35

6

N/A

RPI (STS)

15

6

N/A

100

19

4

Princeton (STPP)

Total

The specific information the researcher gathered on each student included research
interests, publications, working papers, and presentations of the students, as well as
available resume/bio/vita. This stage of data collection was mainly achieved via Internet
and extensive exchanges with several participants.
For subject group three: program and institutional factors, data on these identified
factors were collected through the Internet, as well as information provided by the
participants of the survey. Information downloaded from each program’s website
included: introduction and descriptions of the program, faculty list and postdoctoral fellows
and visitors, faculty biographies and research interests, course syllabi and reading lists
related to technology, student demographics, requirements, and department/program
resources and activities (seminars, group discussions, and conferences).
Phase III: Treatment of Data (Methods of Data Analysis)
A. Comparisons of Perceptions Among Scholars of Technology
Articles and publications by the identified scholars were read by the researcher to
identify keywords/phrases pertaining to their perceptions of technology. Four categories
were used to calculate the frequency of the appearance of keywords/phrases. The
categories used included noun, verb, adjective, and adverb. A matrix including the
categories of keywords/phrases used by the scholars and the scholar’s discipline/academic
background was developed to assist the researcher to organize and compare the
perceptions.
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B. Comparison of Perceptions of Technology among Doctoral Students
Since there are multiple sources of data, the comparisons were conducted accordingly. As
stated above, the data gathered from the survey is not sufficient to answer the research
questions. However, comparison and analysis of data from the survey was still conducted
and used as a reference tool while comparison and analysis of data from other sources was
made. The data analysis was conducted in multiple stages. In Stage One, the researcher
read through the survey responses and notes from all communications and exchanges with
participants and non-participants. The data were organized into two general categories.
Category One contains data from the non-participants who communicated with the
researcher. Category Two contains data from the survey. Under each category, subcategories were further developed based on the responses. Stage Two, data gathered
through departmental websites and/or individual student’s personal homepages were read
through and organized into the same sub-categories as Category Two of the survey. In
Stage Three, a comparison of the previous two groups of data was made, with the
researcher looking specifically for similarities and differences. The following sections
describe the treatment of the various data sources.
C. Treatment of Survey Data
The analysis of data from the survey instrument was divided into the inquiry areas of
Part I, perceptions of technology; Part II, information related to institutional and program
factors; and Part III, demographic information (personal characteristics). Questions 1 to 3
r. on the instrument under inquiry area I, perceptions of technology, addressed research
question 2: Do STS program Doctoral students differ in their perceptions of technology?
Questions 4 to 13 on the instrument under the inquiry area Part II, information related
to institutional and programs factors, addressed research question 3: What are the program
and institutional factors that influence students’ perceptions of technology?
Questions 14 to 20 on the instrument under the inquiry area III, demographic
information, addressed research question 4: What are the personal characteristics of
doctoral students in STS programs?
The treatment of data from the instrument was organized in a systematic way; answers
to each question on the instrument were treated following the exact order of the instrument.
For question 1 on the instrument: definition of technology and reasoning for such
definition, all responses were read by the researcher to identify keywords/key phrases.
Four categories were used by the researcher to calculate the frequency of the appearance of
keywords/key phrases. The categories included noun, verb, adjective, and adverb.
For question 2 on the instrument: insert, then rank order the technological
concepts/principles based on importance, each choice was assigned specific points first,
then based on the frequency of the choice total points of each statement were calculated
For question 3 a. to 3 r. on the instrument, responses to statements by degrees of
agreement were calculated by frequency and percentage.
For question 4 on the instrument, list of the criteria used to identify the scholars of
technology, the data were listed as is.
For question 5 on the instrument, the extent of programs and courses offered at the
college level (i.e. number of courses to degree offering). Each item was calculated based
on the frequency.
For question 6, identification of the most important educational objectives of the study
of technology at the college level, and question 7 on the instrument, the categorization and
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reasoning for the contexts of the study of technology, the frequency of appearance of
common phrases was used to compare the responses.
For question 8 on the instrument, identification of the most appropriate academic home
for the study of technology at the college level, the frequency of each answer item chosen
was used to calculate the responses.
For question 9 on the instrument, ranking of the factors influencing perceptions of
technology, the total points of each item chosen, based on its ranking order, was
calculated.
For question 10 on the instrument, prediction of the future of technology within the
context of society, a content analysis was conducted.
For question 11 on the instrument, degrees of satisfaction regarding intellectual
challenge and professional competency, was compared among all participants and
programs based on the frequency of the choice. The written responses of reasoning were
also listed and compared among all participants and programs.
For question 12 on the instrument, perceived changes regarding how perceptions of
technology relate to the program, the frequency of each item answered was calculated.
Similarities and differences among reasons were compared among all participants and
programs.
For question 13 on the instrument, experiences influencing perceptions of technology,
a list of responses was made and checked for common experiences.
For questions 14 to 19 on the instrument, tables of demographic data were made.
Comparison was first made among all students, then within individual programs, and
finally among programs.
D. Treatment of Data from Other Sources
There are two main sources of data. One came from the program/department (including
websites and departmental newsletters), the other came from the individual students’
personal websites/homepages. The data were first organized on an individual student
basis, then, as mentioned above, organized into the same sub-categories as Category Two
of the survey. This organization was made based on the trends and patterns appearing on
the students’ files identified by the researcher. As the survey data, comparison was first
made among all students, then within individual programs, and finally among programs.
To avoid the potential threat of “researcher bias” toward the validity of the research, the
researcher used the strategy of “reflexivity”. The researcher actively engaged in critical
self-reflection about her potential bias and predispostions. Three approaches were adopted
to make the researcher become more self aware, and monitor and attempt to control bias: a
research journal (documented the processes of data collection and analysis), member
checks (using study participants to provide feedback regarding research findings), and peer
debriefing (including one committee member and one non-committee member). The
approaches were intended to help the researcher minimize bias, explore aspects of the
research that might be excluded by the researcher, and ultimately promote the credibility of
the research.
E. Comparison of Program and Institutional Factors that Influence Students’
Perceptions of Technology
A matrix consisting of the factors identified and the programs identified were developed
to assist the researcher in organizing and analyzing the data. There are a total of 26 factors
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(variables) identified by the researcher. These variables are: title of the program, type of
institution, college affiliation within the institution, degree awarded, disciplinary approach,
program focus, organizational structure, emphasis areas/tracks, program/department
activities, program requirements, program/department resources, core courses, number of
technology related courses required, number of technology related courses offered, number
of faculty, faculty research interests, faculty academic backgrounds/disciplines, faculty
gender ratio, composition of faculty ethnic backgrounds, number of students, student
research interests, student academic backgrounds/disciplines, student gender ratio,
composition of student ethnic backgrounds, faculty and student ratio, and age of students.
Comparisons were made among programs on each of the factors. Again, the result of the
comparison was cross-compared with the survey data.
F. Personal Characteristics of STS Doctoral students
Consistent with the rest of the research, the data obtained from the survey (under the
instrument inquiry area Part III: Demographic information) was first analyzed. The data
gathered from other sources (the websites and homepages) was then analyzed, then a
comparison between these two sets of data was made.
G . Researcher’s Background
As Hara (1995) pointed out, the researcher’s subjectivity is central in qualitative
research in education and consequently the researcher’s viewpoint and value judgments are
deeply connected to the research. The relationship of researcher and what is being
researched, in this view, according to Hara (1995), is impossible to separate. This
“relationship” is also addressed by others (Maanen, ed. 1979; Smith, 1983; Carr and
Kemmis, 1986; & Solutes, 1990 etc.) who studied qualitative research in education. The
general consensus is that the researcher’s bias/value/viewpoint, which comes from the
researcher’s personal knowledge and research experience, fully influences the research. It
is under this belief that this researcher operated. The following section is intended to
establish the biographical connections of the researcher and the research topic.
a. Biographical Connections
The origin of the researcher’s inquiry into the perceptions of technology lies in several
events of her life, including growing up in Taiwan during the late 1960s and 70s and
witnessing the society change from agriculturally based to industrially based. Later the
researcher observed and participated respectively in the political change and environmental
movements of the 80s, spending the last decade studying and conducting various research
in the United States of America. The curiosity of knowing what others are thinking and
why they think the way they do (in other words, finding out what influences our
perceptions, technology in particular) became one of the foci of the researcher’s life and
dictated the direction of the research. The force of this curiosity also drove the researcher
to become more self reflective and critical (become more aware of the “process” instead of
the “results” and tune in into the “factors” that might be previously perceived as
“insignificant”).
In the late 60s and the early 70s, the researcher, as any child of young age, had not
thought too much about the meaning of technological advancement, but rather fully enjoyed
the convenience of “modern artifacts”—color TV, automobiles, and air-conditioners, etc.
The co-existence of water buffalos walking down the same road with pedestrians,
bicyclists, and motorcars presented a rather excitable opportunity for a childish game of
“dodging and walking.” The sight of footprints or wheelprints in the water buffalo dung
that were randomly scattered on the road never failed to solicit a good hearty laugh at
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someone’s “good fortune.” It never occurred to the researcher that the gradual
disappearance of water buffalo dung from the road and eventually the water buffalo itself in
the next decade or so had more meaning than a cleaner environment and a more progressive
society.
In the late 70s and early 80s, while Taiwan was in the process of creating the
“economic miracle,” the researcher became a student of the only public health program at
the junior college level in Taiwan (there were only four other public health programs in the
country at that time and all were “housed” in medical schools). At that time, the focus of all
the program curricula was placed more or less on the issues of population control, personal
and community hygiene, and communicable diseases. As the society became more
developed and progressed, the less acceptable the concept of “dirty” and “disease” became.
The traditional open markets with fresh, but non-uniform sized fruits and vegetables piled
high in bamboo baskets or on a piece of cloth on the ground for customers to pick and
choose became less desirable than pre-selected uniformly matching size packages, wrapped
in plastic and arranged neatly in clean and well-lit supermarkets. Living in the capital city
of Taipei, the researcher was among the first generation that truly enjoyed the “fruit of
progress” in Taiwan.
During those years, the curbing and elimination of disease-carrying insects and
parasites were high priorities for public health officials. The researcher spent many
summers checking elementary school children’s stools for parasites and conducting public
health education in underprivileged communities around the island and received numerous
recognitions for her contributions to the society. There was no awareness whatsoever that
the miracle spray of DDT, which the researcher encouraged the communities she tried to
help to use, was banned in the U.S. for devastating environmental, as well as biological
reasons. Nor was the researcher aware of the fact that her country was and will be paying
a major price for the “progress,” both culturally and environmentally, and how any of this
related to technology.
In 1983, the researcher got her first glance of the “side effect” of progress during her
internship at the Environmental Protection Bureau (EPB) of Taipei (established several
years before the formal establishment of the Environmental Protection Administration of
Taiwan as a trial agency) and started to question the implications of technologies and the
environmental impacts of such implications. Several events took place during this period
that ultimately resulted in the researcher’s decision to further pursue her education in the
U.S.
The first significant event took place in the laboratory where the researcher was
assigned for her internship within the EPB. The main focus of the lab was conducting air
pollution related research. At the beginning, the researcher only focused on the lab
procedures and protocol for research and experiments and was paying very little attention to
what the results of any tests conducted in the lab meant. Since the concept of
environmental protection was still in the formative stage then and there was as yet no such
program as environmental science or environmental engineering, the majority of the people
working in the agency were recent graduates of environmental policy, environmental
engineering, or chemistry masters and doctoral students from the U.S. recruited by the
government. By being exposed to this brand new group of environmental protection
enthusiasts day in and day out for months, the researcher began to pay attention to the
meaning and interpretation of the data, and the real life implications of the interpretation.
The focus of working in the lab and conducting tests, for the researcher, was no longer just
“getting it right” according to procedures and protocol but “finding out what happened” and
speculating along side of the “experts” on the “causes.” The researcher was generously
given many opportunities to attend formal meetings and discussions, as well as informal
exchanges of ideas among the various people within the agency, which was not a
traditional or a regular practice at that time.
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It is important for the researcher to point out that according to Chinese tradition,
students are not encouraged to “question” or “express” opinions. The concept of a “good
student” is measured not only by academic achievements but also by the level of obedience.
Society, as well as the individual family has very clear expectations of individuals based on
their family’s background, personal performance, and gender. The researcher, as a female
in the traditional society, fortunately had a very non-traditional family upbringing. The
researcher’s parents are not only very rare as atheists among Chinese, but are also
extremely liberal thinkers. The greatest expectations the researcher’s family placed upon
her was always to “think for yourself, be responsible for your actions, and be what you
can be.” Thus, it was a shock, when the researcher was refused access to the rooftop and
the smokestack to take an air sample from a chemical company based solely on her gender.
She had not been taught the belief that “bad luck could be brought on for three generations
if a female got on a roof top or smoke stack” or any other belief that could not be explained
scientifically. In a sense, this event is quite significant to the researcher in that it exposed
her to a completely different set of perceptions (that is, based on “belief” rather than
evidence).
However, the most significant event during the internship, was the opportunity to visit
a dioxin-polluted site in the southern end of Taiwan. In the 80s, Taiwan was known to be
the major scrap metal processing kingdom of the world. Everyday, hundred of tons of
heavy cables were sent to Taiwan from the U.S. to process for the scrap metal. There was
no other effective way to remove the rubber or other coatings from the cables than to
simply burn them off. There was no incinerator or any sort of processing plants for this
operation. The burning was conducted entirely in the open air near a river that flows into
the Pacific Ocean. Huge piles of used cables were sorted by sizes and burned until all the
coatings were melted away. While the burning took place, the entire area was covered by
heavy smoke that was visible miles away. When the burning was completed, everything
was covered by soot. To speed up the cooling process and sometimes to control the
burning, river water was used.
This operation was not organized by any sizeable industry or company, but by many
hard working families who had lived in the area for generations. One doctor working at the
local community health clinic noticed an abnormally high rate of birth defects and other rare
diseases in the local residents, in addition to high miscarriage and infant mortality rates.
The abnormality of the birth defects was not familiar to the doctor (the media called it “blue
baby syndrome” because the most obvious “symptom,” among many others, was that the
babies were born “blue”). When the doctor reported his observations to the local
government, the EPB of Taipei, along with other health organizations and agencies was
invited to participate in the investigation of the cause. Dioxin, “the poison of the century,”
was immediately identified as the cause of the birth defects and other diseases and was
traced directly to the burning of used cables. The government wanted to shut down the
operation and further study the affected population and the scope of area that was affected.
However, the local residents strongly opposed the idea and denied any possible connection
between the dioxin and the operation for fear of losing their livelihood. While the
investigation was going on, many residents refused to be interviewed by any governmental
agencies, in particular health, air, and water pollution officials. The researcher was again
privileged to be invited to participate on a site visit and investigation. The visual, as well as
the emotional effect of this particular event, solidified the researcher’s desire to study
environmental sciences in the U.S.
However, due to personal and family circumstances, it took the researcher a few more
years to prepare and ready herself to study in the U.S. Since the researcher did not have a
bachelor degree when she arrived in the U.S., she had to start as an undergraduate. At that
time, not many schools had environmental science as an undergraduate major yet. So the
researcher chose biology as a major and environmental studies as a minor. The
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researcher’s undergraduate advisor played a major role in influencing and directing the
researcher’s study, as well as life style.
The researcher was shocked that her undergraduate advisor, a Ph.D. from UCBerkeley, chose to live in a hundred-year-old farmhouse without indoor plumbing in rural
Minnesota. It shocked her even more that he and his family grew their own food and used
wood for heating and cooking. It was exactly the opposite of what the researcher had in
mind what an American family was like. Actually, the researcher, when first arriving, had
cried all the way from the Twin City airport to St. Cloud State University, where she
attended school the first five years while studying in the U.S. She thought the U.S. was
the most “developed” country in the world and that every city in the U.S. was like New
York City or Chicago in the movies. When the researcher saw fewer skyscrapers in the
Twin Cities than Taipei and the large distance between buildings and houses further out of
the city limits, she was overwhelmed by a sense of betrayal by the country, the United
States of America, and the university. The sight of seemingly endless Midwestern
Magafarms stretching along the Interstate saddened the researcher to no end. It reminded
her of some Chinese scholar being exiled to Siberia during the Cultural Revolution. By the
time the researcher settled into an 80-year-old German style wooden house, she could not
stop sobbing for her misfortune and grim future. Nor could she comprehend what had
happened between the time she got on the airplane in Taipei and landed in the U.S., that
more than twenty hours later, the country of her dream would have changed to a nightmare.
The initial questions of:
“How could a progressive country have houses built of wood everywhere?” “How
could a developed country not have a single store on the street where people live?” and
“How could a developed country have so much green space?” gradually changed to:
“How is progress measured?” “How do we define development?” and “Why do we
define things the way we do?
Several other events took place while the researcher attended school in Minnesota that
turned the researcher’s study focus toward the study of technology, the impacts of
technology, and the relationship among science, technology, and society. The first event
was the introduction of the concepts of “appropriate technology” and “ecological design” to
the researcher by her minor advisor who eventually becomes her advisor for her Master’s
degree. As mentioned above, the researcher experienced a tremendous amount of “culture
shock” upon her initial arrival in the U.S. She thought Americans had all the answers and
solutions to the environmental problems her country was experiencing and that
technologies, especially high-tech would provide all the answers.
It was rather confusing to the researcher at first that the first two most important
Americans she met, her major and minor advisors, all chose to have a rather “backward”
(some call it alternative) life style—both living in simple houses without all the “modern”
conveniences. One had an outhouse; one had a composting toilet. One used a combination
of solar and wind energy; one used a passive solar system. Both practiced organic
gardening. At that time, the researcher truly could not understand why anyone, Americans
in particular, wanted to live in a way the researcher’s country worked so hard to get away
from. The life style these two American teachers chose reminded the researcher of the way
her grandparents’ generation lived. She thought the “old way” was bad; it represented
backwardness and inhibited progress. As time progressed, the researcher was exposed to
more and more alternative life styles that centered around the theme of “living in harmony
with the planet earth, and was introduced to the works of authors such as E. F.
Schumacher, Victor Papanek, Kirkpatrick Sale, R. Buckminster Fuller, and John Todd.
These new concepts, along with sustainable development and bioregionalism interested
the researcher so much that she stayed in St. Cloud and studied for a master’s degree with
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an emphasis on technology education and continuing a minor in environmental studies. It
should be noted that, prior to the decision being made, the researcher did visit a
biotechnology lab at Georgia Tech that was conducting pioneering human DNA research
and she was pondering the possibility of pursuing a career in biotechnology. It was during
that week of visiting the lab and researchers in the lab that led to the researcher’s final
decision on wanting to study the “big picture” instead of single “fragmented pieces.”
During this period, the researcher took many courses on instructional development,
instructional strategies, curriculum development, teaching styles, learning styles, and
strategies, development and evaluation of instruction. These educational courses not only
exposed the researcher in depth to a completely different set of educational philosophies,
but also forced the researcher to think about, reflect on, and compare her educational
experiences back home in Taiwan. Meanwhile, the researcher’s exposure to a variety of
technology related topics were also broadened and deepened by attending various
conferences and by her involvement in various research projects and activities, as well as
taking technical research related courses.
One rather personal event took place during this period and took her away from her
study and research in the U.S.—the researcher’s father suffered an unexpected stroke. As
the only and the youngest daughter, the researcher was under social, as well as family
obligations, to attend to her father. This happened right after the researcher presented her
research proposal to her committee. She left the U.S. in a hurry and did not make a
definite arrangement for return since the condition of her father was uncertain then.
However, as soon as the researcher’s family regained its composure, the researcher was
encouraged to return to the U.S. to finish her Master’s degree. While the researcher was
home attending to the family’s needs, she noticed the many changes that had taken place in
her absence—from the layout of the city streets in the neighborhood she grew up in to the
usage of a language combining Chinese, Taiwanese, English, and Japanese. The sight of
numerous organized protests on the streets and the signs expressing anti-nuclear power
sentiments along the coast highway presented a true “reverse culture shock” to the
researcher. It appeared that whatever the preconceived perceptions (i.e. memories) the
researcher had regarding the society she was born and raised in had changed without her
knowing how and when. The researcher became a stranger among the familiar. It was
during this period that the researcher started another stage of pondering about the nature of
technology, the implications of technology on society, and the potential factors influencing
the decision of these implications.
Upon completion of the Master’s degree, the researcher was strongly encouraged by
her committee to further pursue a doctoral degree in technology education. At that time,
there was no such program or concept as technology education in Taiwan yet. It was
thought that the researcher would return home upon receiving her doctorate so she could
promote the concepts of appropriate technology, bioregionalism, and sustainable
development, among others.
The events that took place during the past eight years in the researcher’s life while
attending school at West Virginia University have ultimately determined the research topic
for this dissertation research. First, the researcher was exposed to a completely different
“camp” of technology education scholars from what she expected. The concept of
appropriate technology was brought up, but not emphasized. The concepts of
bioregionalism and sustainable development were non-existent in the program and the
curriculum. The first courses the researcher took more or less took a philosophical
approach to the study of technology. The definition and content of technology education
were repeatedly examined. The researcher was, once again, confused. The questions of
“Why do we keep discussing the same thing we already know?” “If we do not know what
technology education is about, what are we studying then?” preoccupied and dominated the
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first two years of the researcher’s life at WVU. The mere mentioning of possible inclusion
of biological systems into the context of technological systems, upset the researcher.
In retrospect, what the researcher experienced was merely a stage of adjustment to a
new learning environment/institution coinciding with the beginning of restructuring and
reorganizing of the discipline—technology education. The researcher had been involved
with the traditional concept of technology education more or less from the day she arrived
in the U.S. and considered herself as a “legitimately trained” technology education student.
When she encountered fellow students who had not been exposed to similar concepts and
training prior to their enrollment in the program at West Virginia University she was
overwhelmed by a sense of betrayal—it was like her previous schooling and training had
lost its meaning when anyone without any background knowledge was allowed to enter in
the same classes or program with her. All of a sudden the flexibility the program provided
became an insult to her intelligence—there was not a single pattern among her fellow
students’ work or research she could detect; everything appeared to be fragmented and
without order. The questions of “What do we have in common?” and “How do we start a
dialogue when we don’t use the same language?” consumed much of the researcher’s time
and energy for the next few years and eventually became the driving force of this
dissertation research.
When looking back at the researcher’s educational background, it appeared that she was
always in a field of “inter- or cross- disciplines,” except, of course, biology. From public
health to environmental studies to technology education, none fall into the concept of a
traditional “discipline”— a defined area of study or the network of facts, writings, and
other works of scholars associated with the field. Prior to her dissertation research
proposal, the researcher had thought about the concept and definition of a discipline for a
long time. In literature and discussions, the researcher repeatedly came across similar
struggles for definitions in the fields of environmental education and technology education.
When she read that the field of STS also encountered the similar dilemma of “identity crisis
due to lack of uniform agreement on the definition,” the researcher had found her topic.
‘Science’ was a well-defined concept, as was ‘society.’ Thus, it must be ‘technology’
that confuses people. A lightbulb went on. Of course! If people studying technology are
having a hard time defining it, how could STS people began to define their field of study?
Another lightbulb.
However, as any researcher would do, the researcher approached various people
involved in research, technology education, and STS to discuss the angle and potential of
her research.
“Who defines the field of study?”
“Scholars.”
“Who are the scholars?”
“People who are trained or practice in the field, mainly academics.”
“Who are academics?”
“People who teach, study, or do research in educational institutions.”
“Are there differences within and among academics? If so, what contributes to the
differences?”
The above questions guided the researcher to the theme of her research questions. As a
doctoral student, the researcher believes that she had developed a personal philosophy
regarding issues and aspects of the field she was in and this philosophy will remain and
influence the rest of her professional career, especially if she remains in an academic
setting. If that’s the case, then perhaps the researcher will eventually become one of the
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forces that contributes to shaping and defining the future direction of the field. It was this
line of thinking that led the researcher to choose doctoral students in STS as her research
subjects. She believes that even a glimpse of what the current perceptions are might
provide a clue into the future.
b. Experiences as Sources of Legitimacy
In addition to formal educational background, the researcher’s experience as a
researcher stems from formal, as well as informal training. The following section provides
a sketch of the experiences the researcher accumulated throughout her life.
As mentioned before, it was during her internship at the Environmental Protection
Bureau of Taipei in the early 80s that the researcher first learned how to: follow scientific
research protocol and procedures, take scientific samples, interpret data, and extrapolate the
relationship between data and the implications of research results. Following her
graduation, the researcher was immediately employed as a research assistant by the
National Defense Medical Center, Taiwan for the research project titled The Effects of
Hepatitis B on Pregnant Women. Through participation in this project the researcher
learned: survey design, how to conduct surveys and record survey data, and how to
interpret survey data.
As an undergraduate student at St. Cloud State University she participated in a research
project titled The Impact of Dams on the Mississippi River Aquatic Systems and the
researcher first learned how American scientists conduct scientific research. In an
instructional development course, the researcher learned various observation techniques to
record data in educational settings.
In her Master’s program, the researcher took courses on literature and research,
technical research design, technical research experiment, technical research application, and
interpretation of research. During her first graduate research assistantship, the researcher
participated in a sustainable rural community development project and learned the technique
of “participatory observation.” During her second graduate research assistantship, while
serving as editor of the Sci-Tech News, the newsletter of the Applied Research Center for
the College of Science & Technology at St. Cloud State University, the researcher was
exposed to numerous research reports and learned how to interview researchers regarding
their research and how to compose interviews and research excerpts.
For her thesis, the researcher learned and developed the experience on how to: develop
and prepare a formal research proposal (from choosing research topics to research design
and research methodology), conduct research (data collection, management, treatment, and
analysis), and how to compose and present research findings.
At West Virginia University, the researcher took courses on statistical methods and
seminars in educational research. During her assistantship with the National Drinking
Water Clearinghouse, the researcher further developed her experience in data gathering
through interviews and survey by compiling, updating, and maintaining a nationwide
(drinking water-related) organizational contact database. As a part of the researcher’s duty
to provide technical assistance to small community water systems around the country
through a toll-free phone line, the researcher learned how to extract the information
necessary for a understanding of the problem or issue the caller/community was facing
through extensive verbal communication (i.e., how to ask the right questions to get the
information needed). In addition, the researcher also learned the dangers of jumping to
conclusions prematurely and the consequences of misjudgments (that is, providing answers
without thorough investigation).
From her assistantship with the National Environmental Training Center for Small
Communities, the researcher further developed both her written and verbal communication
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skills by providing assistance to various audiences (from EPA regulatory officials,
environmental trainers and professionals to local officials and drinking water and
wastewater operators). The researcher learned how not to impose her own ideas on others
and how to listen (i.e., understand that different audiences have different training needs and
wants). She also learned to look at the same issue from different views (e.g.
environmental regulations from the regulatory agency’s view vs. the small community’s
ability to be in compliance).
As a member of Downstream Alliance, a nonprofit environmental group, the researcher
participated in and co-authored two watershed mapping projects. From these two projects,
the researcher’s experience in research design (both qualitative and quantitative research),
data collection, and presentation of research findings was further enhanced. From these
projects, the researcher learned how sensitive the research subjects can be (i.e. sensitivity
of aquatic insects toward slightest environmental changes) and that sometimes what
appeared to be similar circumstances can result from completely different causes (e.g. the
scarcity of certain aquatic insects in streams could be the result of environmental impacts or
could be because the natural composition of the streambed does not provide a suitable
habitat).
The main thing the researcher learned through participation in these projects, however,
was cultural sensitivity. By this, the researcher means from both the research and the
researched perspectives. For example, the purpose of these projects was to establish
baseline information regarding the water quality of the watersheds studied based on the
biodiversity of the aquatic insects in the streams. However, because the quality of the
stream is expressed by a rating system (from very good to very poor) based on the
sensitivity of the insects toward pollution, many readers of the project reports interpreted
them as a comparison made among the streams when in reality the data from each stream
should be compared to itself through time (i.e., a stream rated poor could sometimes be
poor due to the natural physical and geochemical composition of the stream).
As another example, when the researcher went out in the field to take samples, she
learned that in rural areas of West Virginia, residents are very sensitive to the presence of
strangers on their property and suspicious of their intentions (when the researcher needed
to gain access to streams through private properties). The researcher encountered many
residents with ambiguous or mixed feelings toward the potential outcome of information
since the watersheds studied were known to be impacted by acid mine drainage. On one
hand, the local residents were curious to know what was living in their streams. On the
other hand, they were afraid to know, in particular when there were not a lot of organisms
living in the streams. In some cases, they knew that acid mine drainage had caused the
near elimination of aquatic life in the stream but felt it was justified because their families
had depended on the coal mines for their livelihoods. In other cases, they felt that it was
just another example of how the coal companies used and abused them in addition to low
wages and health risks etc. (i.e., by ruining the streams they used to fish and get their
drinking water from). It was a rather emotional issue for many residents. Ultimately the
researcher had learned the importance of not getting emotionally involved during the
research process, to be as objective as possible while collecting qualitative data, and how to
present data without providing opportunity for misguided speculations (emphasize that the
data is only representative of the information gathered at the particular site at the particular
time).
The most recent lesson the researcher learned regarding how to conduct research and
how to interpret data was through a research paper on the environmental controversy
surrounding nuclear power plants in Taiwan for the American Environmental History
Society Conference. This research was initiated by the researcher out of her own curiosity.
While researching information for the paper, the researcher found the complexity of a
seemingly simple issue could be overwhelming. In this case, it was not just the potential
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fear of the environmental impacts of an unexpected nuclear disaster, but economic,
international, and domestic politics. When the researcher started looking into the history of
the energy policy in Taiwan, she learned many facts unknown to her before. She also
learned, again, that there are many aspects to the same issue and that there is no absolute
right or wrong but circumstantial perspectives. Since the acceptance of the paper was
purely based on its merit and the majority of presenters at the conference were trained
environmental historians, it demonstrated the researcher’s ability to conduct research
outside of the discipline she was trained in. As a matter of fact, a publisher approached the
researcher after her presentation at the conference for a potential publication contract. In
addition, the researcher was also offered a research grant and sponsorship to conduct
further research on the subject.
Currently, in addition to the research for this dissertation, the researcher is involved in
another watershed stream quality study and is contemplating a study of oral history of
women’s lives in Taiwan from 1900 to 2000.
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CHAPTER FOUR
DATA ANALYSIS
This chapter provides an analysis and presentation of the data. The chapter is organized
around the sources of data: the survey and data from other sources, which include
exchanges between the researcher and both the participants and non-participants of the
survey, and information gathered from /program department websites and personal
homepages. Comparisons made between the two sets of data will also be presented. The
findings are presented as they relate to each of the research questions. Both qualitative and
quantitative methods of analysis were utilized in this study and will be presented
accordingly.
There are four sections in this chapter. The first section contains a descriptive analysis
of the perceptions among the scholars of technology using frequency of
keywords/keyphrases and percentage. The second section presents and describes the data
collected from the surveys. The survey instrument used as a part of the data collection is
presented in the Appendix. The third section includes data and analysis from other
sources. Finally, the fourth section describes the similarities and differences in findings
between the two sets of data.
Section One: Perceptions of Technology Among Technology Scholars
A total of 45 articles and 5 books by 29 individuals written on the subjects of the nature
of technology and the study of technology (including 8 co-authorships on articles) were
identified. Of the 45 articles, 42 were on the subject of the study of technology and only 1
was on the nature of technology. Of the 42 articles on the study of technology, 7 included
discussions regarding the nature of technology. Of the 29 individuals, 1 was cited 10
times, 1 was cited 6 times, 2 were cited 5 times, 2 were cited 4 times, and 9 were never
cited. Of the 5 books identified (cited in articles repeatedly), 3 were written on the subject
of the nature of technology, 1 on the history of technology, and 1 covered both the nature
of technology and the study of technology. Of the 29 individuals, 3 wrote on both the
nature of technology and the study of technology.
Of the 24 individuals identified for whom information was available regarding their
professional affiliations, only 1 individual was a consultant, the rest of the 23 were
university professors at the time of the publications. Of the 23, 9 were professors of
Technology Education (or Technology and Industrial Education); 4 were professors of
STS; 2 were professors of Technology; 2 were professors of Industry and Technology; 1
was a professor of Industrial Education, 1 was a professor of History of Technology; 1
was a professor of Education; 1 was a professor of Education Policy, Planning and
Administration, 1 was a professor of Elementary Science Education; and 1 was a professor
of Philosophy. The information is summarized below.
Table 7: Summary of the identified scholars’ university affiliations
Department

# of Individuals

Education

1

Education Policy, Planning
and Administration

1

Elementary Science
Education

1
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Department

# of Individuals

History of Technology

1

Industrial Education

1

Industry & Technology

2

Philosophy

1

STS

4

Technology

2

Technology Education

9

Total

23

Of the 29 individuals identified, 18 made statements in their publications giving
indications of their perceptions of technology (that is, containing statements such as
technology is..., technology is not..., or the definition of technology is...). These
perceptions can be organized into categories of: a.) Technology has multiple meanings; b.)
Technology is applications of knowledge; c.) Technology is “knowing how”; d.)
Technology is a manifestation of human creativity; e) Technology is a cultural activity that
takes place within a socio-historical context for specific economic and political ends; f.)
Technology as a system; g). Technology has certain descriptors/characteristics; h).
Technology is dynamic, diverse, and inherently interdisciplinary (see APPENDIX D for
direct quotes of the statements). A summary of the information is included in the table
below.
Table 8: Summary of the Key Perceptions of Technology used by Identified Scholars
Perception of Technology

# of
Scholars

Technology is a cultural activity that takes place within a sociohistorical context for specific economic and political ends.

2

Technology as a system: techniques

2

Technology has multiple meanings.

6

Technology is “knowing how.”

1

Technology is a manifestation of human creativity.

2

Technology has certain descriptors/characteristics.

2

Technology is dynamic, diverse, and inherently interdisciplinary.

1

Technology is applications of knowledge (technological activities).

2

Total

18

Section Two: Survey Data Results
A . Demographic Information
A total of 19 questionnaires were returned from the five programs chosen for this
research. Of the 19 returns, six (6) came from MIT, six (6) from RPI, six (6) from
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Virginia Tech., and one (1) from Cornell. No questionnaires were returned from Princeton
University. The information is summarized below.
Table 9: Summary of Survey Returns
Program

# of Mailings

# of Returns

% of Return

Cornell (S&TS)

22

1

4.5

MIT (STS)

26

6

23

2

0

0

RPI (STS)

15

6

40

VA Tech (STS)

35

6

17.1

100

19

19

Princeton (STPP)

Total

Of the 19 returns, 63.1% (12 of 19) respondents indicated their gender as male, 31.5%
(6 of 19) indicated as female, and 5.2% (1 of 19) declined to state. A detailed break down
of the gender within each program is presented below.
Table 10: Summary of Respondents’ Gender
Program

Male

Female

Other

Total

Cornell (S&TS)

1

0

0

1

MIT (STS)

6

0

0

6

RPI (STS)

3

2

1

6

VA Tech (STS)

2

4

0

6

12

6

1

19

Total

Agewise, 47.3% (9 of 19) respondents indicated they are in the 30 to 39 year age
range, 42.1% (8 of 19) indicated they were in the 20 to 29 year age range, 5.2% (1 of 19)
in the 40 to 49 year age range, and 5.2% (1 of 19) indicated they were in the 50 to 59 year
age range. Further detailed age range of the respondents from each program is presented in
Table 11.
Table 11: Summary of Respondents’ Age Range
Program

20-29

30-39

40-49

50-59

Total

Cornell (S&TS)

1

0

0

0

1

MIT (STS)

1

5

0

0

6

RPI (STS)

4

2

0

0

6

VA Tech (STS)

2

2

1

1

6

Total

8

9

1

1

19

The ethnic make up of the respondents is: 73.6% (14 of 19) white, non-Hispanic;
10.5% (2 of 19) Asian or Pacific Islander; 5.2% (1 of 19) American Indian and white;
5.2% (1 of 19) declined to state; and 5.2% (1 of 19) did not respond. The detailed
information by programs is presented in Table 12 next page.
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Table 12: Summary of Ethnic Background of Respondents
Program

White, Non-Hispanic

Asian/Pacific Islander

Others

Total

Cornell (S&TS)

1

0

0

1

MIT (STS)

5

1

0

6

RPI (STS)

4

0

2*

6

VA Tech (STS)

4

1

1**

6

14

2

3

19

Total

* Represents one “declined to state”, one indicated as American Indian and White.
** Represents non-response.

Of the 19 returns, 9 indicated a major or emphasis area in social sciences, 5 indicated
majors in engineering, 1 indicated a major in an interdisciplinary STS, 1 indicated a major
in medicine, 1 in environmental science, 1 major in both natural science and political
science, and 1 responded as N/A. The information is summarized in Table 13.
Table 13: Summary of Respondents’ Undergraduate Major or Emphasis Area
Program

Social Sciences

Natural Sciences

Engineering

Others

Total

Cornell (S&TS)

1

0

0

0

1

MIT (STS)

2

0

2

2*

6

RPI (STS)

2

0

2

2**

6

VA Tech (STS)

4

0

1

1***

6

Total

9

0

5

5

19

* Represents one in interdisciplinary STS program and one in Medicine
**Represents one in environmental science and one in both natural science and political science
***Represents responded as N/A

Regarding their master’s major and emphasis area, 12 respondents indicated majoring
in social sciences, two (2) majored in natural sciences (one in Chemical Engineering, one in
Environmental Engineering), one (1) indicated skipping the master’s degree, one (1) had a
MBA degree, one (1) had a degree in Architecture, and two (2) responded as N/A.
Table 14: Summary of Respondents’ Master’s Major or Emphasis Area
Program

Social Sciences

Natural Sciences

Engineering

Cornell (S&TS)

1

0

0

0

1

MIT (STS)

3

0

1

2*

6

RPI (STS)

5

0

0

1**

6

VA Tech (STS)

3

0

1

2***

6

12

0

2

5

19

Total

* Represents one in Architecture, one skipped master’s level.
**Represents one responded as N/A
*** Represents one had a MBA degree and one responded as N/A

Others

Total
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B . Survey Data Related to Perceptions of Technology
Three questions on the instrument under the inquiry area Part I were designed to gather
information related to perceptions of technology. The following section presents and
describes the data following the order of the questions on the instrument.
Restatement of the question:
1. Please define technology in your own words (within 50 words) and provide your
reasoning for your definition.

There were diverse responses regarding the definition of technology and the reasoning
for such definition (Question 1 on the instrument as restated above). Of the 19 returns, two
(2) did not respond to the question, one (1) stated he or she had no personal definition, and
the remaining responses (16) can be organized into five general categories based on their
key concepts. The categories included: a) Technology is everything/anything; b)
Technology includes application/tools/methods; c) Defining technology is open to
expansion, there is no such thing as technology, and technology escapes definition; d)
Technology has multiple definitions; and e) Others. The summary of the responses is
included in the table below.
Table 15: Summary of the Key Concepts used in Defining Technology by Respondents
Program

Everything/
anything

Applications/
tools/methods

Multiple
definitions

Others

0

Open to
expansion/
no such thing
0

Cornell
(S&TS)

1

MIT (STS)

Total

0

0

1

1

4

1

0

0

6

RPI (STS)

0

2

1

2

1*

6

VA Tech
(STS)

0

0

1

0

5**

6

Total

2

6

3

2

6

19

*Represents one defined as “the marshalling of materials, organizational, and symbolic resources to
achieve desired ends. . .”
**Represents two non-responses, one without personal definition, and one defined technology as “humanity
at work,” and one defined technology as “mankind’s manipulation of nature.”

With regard to reasons for their definitions, six (6) respondents provided reasons for
their definitions. Discussions of these reasons will be made in the next chapter. The
verbatim text of these responses is recorded as below:
“‘Technology’ is an open-ended concept, used differently by different
academics. Indeed, my definition hardly constrains it, as the concept of
‘environment’ also needs to be defined. But in general, I believe that
technology must encompass physical artifacts (‘tools’), the skills that enable
people to design and implement those tools, and the attitudes by which
people justify their development and use.”
“Technology, escapes definition. It is human interaction with an identifiable
purpose or goal, often with the aim of improving societal function in some
aspect or another, whether it’s farming methods or building bombs or being
able to communicate with people far away.”
“‘Technology’ is a false category, defined in opposition to ‘science,’ which
is supposed to describe man’s influence on nature. The reason there is no
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such thing as technology is because it relies on a constructed duality
between man and nature, which does not exist in any real sense.”
“I think that referring to some monolithic, homogeneous ‘technology’ is the
main obstacle STS studies to overcome in order to deal with issues of
unfairness and inequity in better ways. “
“What isn’t a technology? What I find most interesting in discussions about
technology are the acts of boundary drawing and policing that inevitably
follow—particularly in disputes about the environment, the human genome
project, etc.”
“Wow. This is one of the most debatable issues within STS; in fact, I was
recently involved in a lengthy discussion of this very question in a seminar.
The consensus there—and my own opinion—is that technology is one of
those? concepts whose ‘definition’ must be open to expansion. It’s easy to
simply declare that technology is something 1) like, ‘tools men use to
manipulate their world,’ but I reject this. Why? Because it begs more
questions than it satisfies (which men? how do you define ‘tool’? To what
extent is the world manipulable? etc.). I’m sorry for dancing around your
question in this way, but ‘Technology’ is, to me, one of those concepts
which is impossible to adequately define.
Question 2 on the instrument asked the respondents to insert three technological
concepts/ principles, then rank order the technological concepts/principles based on
importance (1 as the most important). The question stated in the instrument was:
2. The statements presented below are identified as important technological
concepts/principles. Please insert three technological concepts/principles you think
that are missing then rank order them from 1 to 11 (with 1 as the most important
and 11 being least important).
__
__
__
__
__
__
__
__
__
__
__

Technology results from human ingenuity.
Technological activities require resources.
People have created technological systems to satisfy basic needs and wants.
Technological activities have both positive and negative impacts on individuals,
society, and the environment.
Technology provides opportunities and triggers requirements for careers.
The current state of technological sophistication is the result of the contributions
of diverse cultures.
The rate of technological change is accelerating.
Complex technological systems develop from simpler technological systems.
Other
Other
Other

Of the 19 returns, 12 responded to the question, six (6) did not respond, and one (1)
respondent only ranked the top 2 items. There is no obvious pattern of agreement on the
ranking of the statements based on importance among individuals or programs. In addition
to the statements provided, 8 respondents inserted 29 statements as important technological
concepts/principles. The ranking order of these statements was not included in the
calculation with the statements provided.
Among the statements provided, the statement “Technological activities have both
positive and negative impacts on individuals, society, and the environment” received the
highest total points (109) of importance and the statement “Technology provides
opportunities and triggers requirements for careers” received the least points (28). The
calculation of points is based on the points assigned to each choice as below:

Perceptions of Technology (Wang)
61

1st choice = 11 points

5th choice = 7 points

9th choice = 3 points

2nd choice = 10 points

6th choice = 6 points

10th choice = 2 points

3rd choice = 9 points

7th choice = 5 points

11th choice = 1 points

4th choice = 8 points
8th choice = 4 points
Detailed information on each statement is presented below:
Table 16-1: Responses to Technological Concept/principle: Technology results from human
ingenuity.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

4

0

0

2

1

1

0

1

0

1

2

12

44

0

0

16

7

6

0

4

0

2

1

80

Points

Table 16-2: Responses to Technological concept/principle: Technological activities require
resources.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

0

1

2

1

1

2

1

1

2

1

0

12

Points

0

10

18

8

7

12

5

4

6

2

0

72

Table 16-3: Responses to Technological concept/principle: People have created technological
systems to satisfy basic needs and wants.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

0

2

0

1

5

1

1

1

1

0

0

12

Points

0

10

0

8

35

6

5

4

3

0

0

71

Table 16-4: Responses to Technological concept/principle: Technological activities have
both positive and negative impacts on individuals, society, and the environment.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

3

0

3

3

1

3

0

0

0

0

0

12

33

0

27

24

7

18

0

0

0

0

0

109

Points
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Table 16-5: Responses to Technological concept/principle: Technology provides opportunities
and triggers requirements for careers.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

0

0

0

0

0

0

1

1

3

3

4

12

Points

0

0

0

0

0

0

5

4

9

6

4

28

Table 16-6: Responses to Technological concept/principle: The current state of technological
sophistication is the result of the contributions of diverse cultures.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

1

1

1

1

1

0

0

3

2

0

2

12

11

10

9

8

7

0

0

12

6

0

2

75

Points

Table 16-7: Responses to Technological concept/principle: The rate of technological change is
accelerating.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

0

2

0

0

1

0

5

3

1

1

0

13

Points

0

20

0

0

7

0

25

12

3

2

0

69

Table 16-8: Responses to Technological concept/principle: Complex technological systems
develop from simpler technological systems.
MOST IMPORTANT

LEAST IMPORTANT

Pile

1

2

3

4

5

6

7

8

9

10

11

Total

# of vote

0

0

1

2

0

1

1

1

3

3

0

12

Points

0

0

27

16

0

6

5

4

9

6

0

73

The technological concepts/principles inserted by the respondents and their ranking are
presented as below:
Technological concepts/principles inserted by respondents and ranked as 1 (the most
important) included:
“Technology activities require motivation/rewards.”
“No Technology can be studied in isolation from multiple contexts.”
“Technology is a social construct.”
“Technology is embedded in social, cultural, and political systems.”
“Technology is?”
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Technological concepts/principles inserted by respondents and ranked as 2 (1 as the
most important) include:
“Technology creation is a political act.”
“Technologies have symbolic functions/symbolic meaning.”
“Technology is the defining characteristic of modern society.”
“Technology as rationalizing force.”
“Technological choice used, and development is not unlimited and reflects
the factors of social, cultural, and political systems.”
“Purely economic concerns rarely motivate technological innovation.”
“Technology is often implemented without being thought thru.”
Technological concepts/principles inserted by respondents and ranked as 3 (1 as the
most important) include:
“Technologies are reshaped by their users.”
“Technology is not neutral.”
“Technology autonomy.”
“Hierarchical organization to complexity and size and system?”
“People develop technologies in response to environmental conditions.”
Technological concepts/principles inserted by respondents and ranked as 4 (1 as the
most important) include:
“Technology is a fluid, flexible concept, nearly impossible to define.”
“Technologies have unintended consequences.”
Technological concepts/principles inserted by respondents and ranked as 5 (1 as the
most important) include:
“Technology provides power to the culture that owns it.”
“Technology is inherently neither good nor bad.”
Technological concepts/principles inserted by respondents and ranked as 6 (1 as the
most important) include:
“Technology is thought to stimulate economic growth.”
“It is getting more difficult to distinguish science from technology.”
“Technology is a democratizing influence or it can accentuate
social/economic differences.”
Technological concepts/principles inserted by respondents and ranked as 7 (1 as the
most important) include:
“Technology can be used to oppress or elevate people.”
Technological concepts/principles inserted by respondents and ranked as 8 (1 as the
most important) include:
“Technology requires and required a social network’s support.”
“Technology and business are more closely related than at any time in
human history.”
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Technological concepts/principles inserted by respondents and ranked as 11 (1 as the
most important) include:
“Technology is considered good.”
“Technology is fun.”
For question 3 on the instrument, respondents were asked to respond to statements by
degrees of agreement. The answers were assigned on a scale of: Strongly Agree (SA)=4,
Agree (A)=3, Disagree (D)=2, Strongly Disagree (SD)=1, and Undecided (U)=0. The
question was:
3. Beside each of the statements presented below, please circle whether you Strongly Agree
(SA), Agree (A), Disagree (D), Strongly Disagree (SD), or are Undecided (U).
a. Technology seems to operate in a self-serving, selfaugmentative mode without regard for the human
element. ..................................................................................SA

A

D

SD

U

b. No one seems to know how to keep technology
running without making it go faster and faster and
spreading its activities ever wide ................................................SA

A

D

SD

U

c. Developments in the technical sphere continually
outpace the capacity of individuals and social systems
to adapt....................................................................................SA

A

D

SD

U

d. Technology is essentially neutral ...............................................SA

A

D

SD

U

e. Technological neutrality is a myth...............................................SA

A

D

SD

U

Scientists and engineers are more capable of making
decisions about public issues related to science and
technology than the general public............................................SA

A

D

SD

U

g. Scientists and engineers know all the facts and are
not influenced by personal motives and interests........................SA

A

D

SD

U

h. If the risk of failure, in regards to the design and
systems of technology, involves the possibility of
widespread harm, it is unacceptable ..........................................SA

A

D

SD

U

If the risk of failure, in regards to the design and
systems of technology, is to oneself and voluntary,
it is considered a part of life and hardly worthy of
concern by others....................................................................SA

A

D

SD

U

There seems to be a lack of a unifying interpretation
of technology...........................................................................SA

A

D

SD

U

k. Technology is inherently interdisciplinary by nature.....................SA

A

D

SD

U

f.

i.

j.

l.

There is a lack of agreement about who the scholars of
technology are ..........................................................................SA

A

D

SD

U

m. It is increasingly harder to distinguish between the
roles of science and technology ................................................SA

A

D

SD

U

n. Science affects society in more positive ways than
does technology ......................................................................SA

A

D

SD

U
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o. The impact of technology on science is not always
recognized...............................................................................SA

A

D

SD

U

p. The benefits of technology outweigh its costs ...........................SA

A

D

SD

U

q. Technological development propels economic progress.............SA

A

D

SD

U

A

D

SD

U

r.

Technology solves and significantly addresses humanity’s
chronic serious problems ..........................................................SA

Of the 19 returns, the one (1) respondent from Cornell University did not respond to
this question. There is no obvious pattern among programs or individuals that can be
observed, except respondents from Virginia Tech. had a higher frequency of choosing
“Strongly Agree (SA)” and “Strongly Disagree (SD)”— 46 total points of SA and SD vs.
28 total points SA and SD each from MIT and RPI.
Overall, the majority of the respondents strongly agreed with statement 3 e that
“technological neutrality is a myth,” and either agreed or strongly agreed with statements 3 j
“there seems to be a lack of a unifying interpretation of technology,” and 3 k “technology
is inherently interdisciplinary by nature” respectively. In addition, all respondents except
one strongly disagreed with statement 3 g that “scientists and engineers know all the facts
and are not influenced by personal motives and interests.” Detailed information regarding
responses to each statement is presented below:
Table 17-1: Responses to Statement 3a. Technology seems to operate in a self-serving, self augmentative mode without regard for the human element.
Program

SA

A

D

SD

U

Total

MIT STS

0

2

1

3

0

6

RPI STS

0

3

2

0

1

6

VA Tech STS

0

1

3

1

1

6

Total

0

6

6

4

2

18

Table 17-2: Responses to Statement 3b. No one seems to know how to keep technology
running without making it go faster and faster and spreading its activities ever wider.
Program

SA

A

D

SD

U

Total

MIT STS

0

2

2

2

0

6

RPI STS

1

1

2

2

0

6

VA Tech STS

1

1

4

0

0

6

Total

2

4

8

4

0

18
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Table 17-3-: Responses to Statement 3 c. Developments in the technical sphere continually
outpaces the capacity of individuals and social systems to adapt.
Program

SA

A

D

SD

U

Total

MIT STS

0

1

3

2

0

6

RPI STS

1

1

2

2

0

6

VA Tech STS

2

1

2

0

1

6

Total

3

3

7

4

1

18

Table 17-4: Responses to Statement 3 d. Technology is essentially neutral.
Program

SA

A

D

SD

U

Total

MIT STS

0

1

0

4

1

6

RPI STS

0

0

2

4

0

6

VA Tech STS

0

1

1

4

0

6

Total

0

2

3

12

1

18

Table 17-5: Responses to Statement 3e. Technological neutrality is a myth.
Program

SA

A

D

SD

U

Total

MIT STS

2

2

1

0

1

6

RPI STS

3

2

1

0

0

6

VA Tech STS

5

1

0

0

0

6

10

5

2

0

1

18

Total

Table 17-6: Responses to Statement 3 f. Scientists and engineers are more capable of making
decisions about public issues related to science and technology than the general public.
Program

SA

A

D

SD

U

Total

MIT STS

0

0

3

2

1

6

RPI STS

0

0

3

3

0

6

VA Tech STS

0

1

2

2

1

6

Total

0

1

8

7

2

18
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Table 17-7: Responses to Statement 3 g. Scientists and engineers know all the facts and are not
influenced by personal motives and interests.
Program

SA

A

D

SD

U

Total

MIT STS

0

0

1

5

0

6

RPI STS

0

0

0

6

0

6

VA Tech STS

0

0

0

6

0

6

Total

0

0

1

17

0

18

Table 17-8: Responses to Statement 3h. If the risk of failure, in regards to the design and systems
of technology, involves the possibility of widespread harm, it is unacceptable.
Program

SA

A

D

SD

U

Total

MIT STS

1

1

1

0

3

6

RPI STS

2

2

1

0

1

6

VA Tech STS

3

2

1

0

0

6

Total

6

5

3

0

4

18

Table 17-9: Responses to Statement 3 i. If risk of failure, in regards to the design and systems of
technology, is to oneself and voluntary, it is considered a part of life and hardly worthy of concern
by others.
Program

SA

A

D

SD

U

Total

MIT STS

0

2

2

0

2

6

RPI STS

0

0

5

0

0

5*

VA Tech STS

1

1

2

0

1

5*

Total

1

3

9

0

3

16

* Represents non-response
Table 17-10: Responses to Statement 3 j. There seems to be a lack of a unifying interpretation of
technology.
Program

SA

A

D

SD

U

Total

MIT STS

3

3

0

0

0

6

RPI STS

0

6

0

0

0

6

VA Tech STS

3

3

0

0

0

6

Total

6

12

0

0

0

18

Perceptions of Technology (Wang)
68

Table 17-11: Responses to Statement 3 k. Technology is inherently interdisciplinary by nature.
Program

SA

A

D

SD

U

Total

MIT STS

1

5

0

0

0

6

RPI STS

1

4

1

0

0

6

VA Tech STS

5

1

0

0

0

6

Total

7

10

1

0

0

18

Table 17-12: Responses to Statement 3 l. There is a lack of agreement about who the scholars of
technology are.
Program

SA

A

D

SD

U

Total

MIT STS

0

2

2

0

2

6

RPI STS

0

4

0

0

2

6

VA Tech STS

3

1

0

0

2

6

Total

3

7

2

0

6

18

Table 17-13: Responses to Statement 3 m. It is increasingly harder to distinguish between the
roles of science and technology.
Program

SA

A

D

SD

U

Total

MIT STS

1

4

0

0

1

6

RPI STS

0

6

0

0

0

6

VA Tech STS

1

4

0

0

1

6

Total

2

14

0

0

2

18

Table 17-14: Responses to Statement 3 n. Science affects society in more positive ways than
does technology.
Program

SA

A

D

SD

U

Total

MIT STS

0

0

4

2

0

6

RPI STS

0

1

3

0

2

6

VA Tech STS

0

0

2

4

0

6

Total

0

1

9

6

2

18
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Table 17-15: Responses to Statement 3o. The impact of technology on science is not always
recognized.
Program

SA

A

D

SD

U

Total

MIT STS

0

5

1

0

0

6

RPI STS

1

5

0

0

0

6

VA Tech STS

2

3

0

1

0

6

Total

3

13

1

1

0

18

Table 17-16: Responses to Statement 3 p. The benefits of technology outweigh its costs.
Program

SA

A

D

SD

U

Total

MITSTS

0

2

1

0

3

6

RPI STS

0

0

2

2

2

6

VA Tech STS

0

0

1

1

4

6

Total

0

2

4

3

9

18

Table 17-17: Responses to Statement 3q. Technological development propels economic
progress.
Program

SA

A

D

SD

U

Total

MIT STS

1

4

0

0

1

6

RPI STS

0

1

2

0

3

6

VA Tech STS

0

5

0

0

1

6

Total

1

10

2

0

5

18

Table 17-18: Responses to Statement 3 r. Technology solves and significantly addresses
humanity’s chronic serious problems.
Program

SA

A

D

SD

U

Total

MIT STS

0

1

3

0

2

6

RPI STS

0

0

2

3

1

6

VA Tech STS

0

3

1

1

1

6

Total

0

4

6

4

4

18

C . Survey Data Related to Institutional/Program Factors that Might have
Influenced Perceptions of Technology
There are 10 questions on the instrument under the inquiry area II that were designed to
gather information related to institutional/program factors that might have influenced the
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respondents’ perceptions of technology. The following section presents the data gathered
from these questions as ordered on the instrument.
In question four on the instrument, the respondents were asked for criteria they would
use to identify the scholars of technology. The question was: List the criteria you would
use to identify the scholars of technology.
Of the 19 returns, one (1) respondent did not respond to the question. The responses
can be organized into four categories: a). Academic related criteria; b). Career/professionalrelated criteria; c). belief systems related criteria; and d). Identity related criteria. Each
category is further explained below.
Under the academic related criteria category, specific criteria listed by respondents used
to identify scholars of technology included scholars whom: had formal
academic/educational backgrounds; published in professional journals; are members of
professional organizations; and teach technology (from varied perspectives).
Under the career/professional related criteria category, specific criteria listed by
respondents used to identify scholars of technology included those who: are
practitioners/developers of technology; understand the basis of technical knowledge;
understand the complete mechanism of an individual technology; can critically analyze
technology, and teach technology in context.
Under the belief systems related criteria category, specific criteria used by respondents
included those who: desire to determine technology’s impact on humankind; address
technology as ideology; think about technology; and those who seriously engage
technology in political and social acts.
Finally, under the identity related criteria category, specific criteria listed by
respondents used to identify scholars of technology included those who: identify
themselves as technology scholars; are identified by others as technology scholars; and
anyone who writes about technology or declares themselves as technology scholars.
The diverse criteria used by the respondents to identify the scholars of technology
appeared to correspond with the responses to 3 l. that “there seems to be a lack of
agreement about who the scholars of technology are.” A further discussion will be
presented in the next chapter.
The survey data showed diverse responses to the question regarding to what extent
should colleges offer programs and courses about the study of technology. The question
was:
5. In your opinion, to what extent should colleges offer programs and courses about the
study of technology (check one only).
__ 1-3 courses
__ 4-6 courses
__ Minor
__ Major
__ Undergraduate
__ Graduate school
__ Other

There appeared to be no agreement among the respondents regarding to what extent
colleges should offer programs and courses about the study of technology. Of the 19
responses, one (1) indicated there should be 1 to 3 courses, one (1) indicated there should
be 4 to 6 courses, four (4) indicated there should be a minor, two (2) indicated there should
be undergraduate programs, four (4) indicated there should be graduate school programs,
and seven (7) indicated as other. Detailed information is presented next page:
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Table 18: Summary of Responses to Survey Question 5
Program

1-3
courses

4-6
courses

Minor

Major

Undergrad

Grad

Other

Total

Cornell S&TS

0

0

0

0

0

0

1*

1

MIT STS

0

0

4

0

0

1

1**

6

RPI STS

1

1

0

0

0

0

4***

6

VA Tech STS

0

0

0

0

2

3

1****

6

Total

1

1

4

0

2

4

7

19

* Indicated that history and philosophy of science and technology programs are the best institutional forum
for studying technology.
**Indicated that should be both programs for undergraduates and graduate schools.
***Three indicated there should be all, one indicated it depends on the program of study, size of school, etc
****Indicated it depends on the college and the main fields it chooses to emphasize.

Question six on the instrument asked the respondents’ opinion regarding the most
important educational objectives of the study of technology at the college level. The
question was: In your opinion, what are the most important educational objectives of the
study of technology at the college level?
It appeared that there was no general consensus among the respondents on what the
most important educational objective should be except that it should address the relationship
between technology and our lives and to recognize both positive and negative impacts of
technology.
Question 7 on the instrument asked the respondents’ opinion on how should the
contexts of the study of technology be categorized and why? The question was stated as:
In your opinion, how should the contexts of the study of technology be categorized and
why?
Of the 19 returns, 57.89% (11 of 19) of respondents indicated that they did not
understand the question. The rest of the responses (8) all appeared to fall into the
discipline/interdiscipline category, in particular within the context of STS.
Question 8 on the instrument asked: What do you think is the most appropriate
academic home for the study of technology at the college level and please provide your
reasons. According to the data, 68.42% (13 of 19) think interdisciplinary courses, 15.78%
(3 of 19) social science, 5.26% (1 of 19) Humanities and Arts, respectively as the most
appropriate academic home for the study of technology. And 10.52% (2 of 19) think that
all would be appropriate academic homes for the study of technology at the college level.
Detailed information is presented below:
Table 19: Summary of Responses to Survey Questions 8 —The most appropriate academic home
for the study of technology at the college level.
Program

Sci.*

So.
Sci.*

Tech.
Ed.*

G.E.*

Inter*

CS*

Eng.
*

H&A*

Other

Total

Cornell S&TS

0

0

0

0

1

0

0

0

0

1

MIT STS

0

1

0

0

4

0

0

1

0

6

PRI STS

0

1

0

0

3

0

0

0

2^

6
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Program

Sci.*

So.
Sci.*

Tech.
Ed.*

G.E.*

Inter*

CS*

Eng.
*

H&A*

Other

Total

VA Tech STS

0

1

0

0

5

0

0

0

0

6

Total

0

3

0

0

13

0

0

1

2

19

*Sci.= Sciences; So. Sci.= Social Sciences; Tech. Ed.= Technology Education; G.E.= General Education;
Inter.= Interdisciplinary; Eng.= Engineering; and H&A = Humanities and Arts.
^ Indicated should be all.

The respondents who thought interdisciplinary courses and those who thought all were
appropriate academic homes for the study of technology at the college level cited the reason
being that technology is interdisciplinary/cross-disciplinary by nature. Those who listed
social science as the most appropriate academic home gave reasons that included: because it
combined the use of quasi-scientific liberal arts disciplines with quantitative methods, and it
has a more programmatic and focused agenda than other humanity/interdisciplines and is
sufficiently separate from science and engineering to avoid taking on their views. The
reasons cited by respondents who listed humanities and arts as the most appropriate
academic home included: because in the current situation technology studies needs a strong
institutional home and it should be better located with the humanities until the danger of
being fully absorbed by engineering and scientific perspectives is less prevalent.
Question 9 on the instrument asked the respondents to rank order the listed items (with
allowance of one inserted item) that influenced their perceptions of technology (1 as the
most influential and 12 being least influential). The question was:
9. Rank order the items listed below that influenced your perceptions of technology
(1 as the most influential and 12 being least influential)
_____ Overall courses
_____ Student quality
_____ Availability of faculty
_____ Quality of faculty
_____ Learning and research resources
_____ Faculty-student ratio
_____ Interactions with faculty
_____ Interactions with/among peers
_____ Department size
_____ Specific course (please identify the course) ______________________
_____ Specific faculty (please identify who and explain why) ________________
_____ Other (please identify) __________________________________
Please provide your reasons for the above rankings.

Of the 19 returns, 13 responded to the question, three (3) did not respond, one (1)
respondent only ranked the top 7 items, one (1) respondent only ranked the top four (4)
items, one (1) respondent only ranked the top two (2) items. There was no obvious pattern
of the most influential factor among respondents or programs. In addition to the
items/factors listed in the instrument, eight (8) additional items/factors were provided by the
respondents as influential to their perceptions of technology. These items/factors are:
readings, research, teaching experience, conferences, thinking, thinkers, political and
programmatic approach to the study of technology, and feminist critiques of ‘technology’
narrowly defined. Specific courses identified by the respondents as factors influencing
their perceptions of technology included: Technology and Society, STS classes, Alternative
Political Theory, Post Structural Theory; Introductory course into the social study of
science and technology, and History of Technology.
Among the listed items/factors on the instrument, interactions with/among peers
received the highest total points (133) and the department size received the lowest total
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points (56). There were four specific faculty identified by five respondents as being a
factor that influenced their perceptions of technology. These faculty members were the
respondents’ advisors respectively.
Detailed information regarding each factor is presented below. The calculation of the
points is based on the points assigned to each choice as below:
1st choice = 12 points

5th choice = 8 points

9th choice = 4 points

2nd choice = 11 points

6th choice = 7 points

10th choice = 3 points

3rd choice = 10 points

7th choice = 6 points

11th choice = 2 points

4th choice = 9 points

8th choice = 5 points

12th choice = 1 point

Table 20-1: Responses to the Institutional/Program Factor—Overall courses
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

2

1

1

1

5

0

0

1

1

1

1

0

14

24

11

10

8

40

0

0

5

4

3

2

0

107

Points

Table: 20-2: Responses to the Institutional/Program Factor—Student quality
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

0

1

1

2

1

1

0

2

1

3

2

0

14

Points

0

22

10

18

8

7

0

10

4

9

4

0

92

Table 20-3: Responses to the Institutional/Program Factor —Availability of faculty
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

1

1

2

1

1

4

1

1

2

0

0

1

15

12

11

20

9

8

28

6

5

8

0

0

1

108

Points

Table 20-4: Responses to the Institutional/Program Factor—Quality of faculty
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

2

3

2

1

2

2

0

1

0

1

0

1

15

24

33

20

9

16

14

0

5

0

3

0

1

125

Points
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Table 20-5: Responses to the Institutional/Program Factor—Learning and research resources
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

1

1

0

1

1

1

5

0

2

0

1

1

14

12

11

0

9

8

7

30

0

8

0

2

1

98

Points

Table 20-6: Responses to the Institutional/Program Factor —Faculty-student ratio
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

0

0

0

0

1

1

3

2

3

2

0

1

13*

Points

0

0

0

0

8

7

18

10

12

6

0

1

62

*Two did not respond.

Table 20-7: Responses to the Institutional/Program Factor—Interactions with faculty
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

2

2

3

3

1

0

2

0

0

0

0

2

15

24

22

30

27

8

0

12

0

0

0

0

2

125

Points

Table 20-8: Responses to the Institutional/Program Factor —Interactions with/among peers
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

2

4

4

1

0

2

0

0

0

0

0

2

15

24

44

40

9

0

14

0

0

0

0

0

2

133

Points

Table 20-9: Responses to the Institutional/Program Factor —Department size
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

0

0

0

1

0

1

1

3

2

2

2

1

13

Points

0

0

0

9

0

7

6

15

8

6

4

1

56

Table 20-10: Responses to the Institutional/Program Factor —Specific course
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

1

1

1

1

1

0

0

1

1

0

2

1

10

12

11

10

9

8

0

0

5

4

0

4

1

64

Points
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Table: 20-11: Responses to the Institutional/Program Factor —Specific faculty
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

2

1

0

3

0

1

1

0

0

0

0

1

9

24

11

0

27

0

7

6

0

0

0

0

1

76

Points

Table 20-12: Responses to the Institutional/Program Factor —Other
MOST INFLUENTIAL

LEAST INFLUENTIAL

Pile

1

2

3

4

5

6

7

8

9

10

11

12

Total

# of vote

3

1

1

0

0

0

0

1

0

1

0

1

8

Points

36

11

10

0

0

0

0

5

0

3

0

1

66

Question 10 on the instrument asked the respondents for their prediction of the future of
technology within the context of society. The question was: What’s your prediction of the
future of technology within the context of society? Please provide your reasoning for the
prediction.
All respondents except one stated a prediction. Among the responses, two respondents
indicated that any prediction of the future related to technology would not be accurate and
two respondents predicted that it would be the same. The majority of respondents
predicted that the importance of technology will further increase, the relationship between
technology and society will be even more significant (in terms of development and growth
of haves vs. have nots), and that people and society will want to think through the
consequences of the implementation of technology and more people will be involved in the
decision making process. Three respondents predicted an increasing integration of
technology with other social institutions and one predicted technology will be interwoven
into the total analysis of society.
In question 11a and 11b on the instrument the respondents were asked to respond to
statements by degrees of satisfaction. The answers were assigned on a scale of: Very
Satisfied (VS), Satisfied (S), Somewhat Satisfied (SS), Somewhat Unsatisfied (SU),
Unsatisfied (U), and Very Unsatisfied (VU). The question was:
11. Circle whether you are Very Satisfied (VS), Satisfied (S), Somewhat Satisfied (SS),
Somewhat Unsatisfied (SU), Unsatisfied (U), or Very Unsatisfied (VU) with the
following aspects offered by your program (circle only one).
a. Intellectual challenge. . . . . . . . . . . . . . . . . .
VS S SS SU U
b. Professional competency. . . . . . . . . . . . . . .
VS S SS SU U
Please provide your reasons for both aspects.

VU
VU

Of the 19 returns, 18 responded to the question and the one respondent from Cornell
University did not circle any choice but stated that his program is “first-rate.” Overall, the
majority of respondents were either very satisfied or satisfied with the intellectual challenge
their programs offered (11 and 3 respectively). Half of the respondents (9 of 19) indicated
that they were very satisfied with the professional competency offered by the program.
There was only one respondent who indicated being very unsatisfied with both the
intellectual challenge and professional competency the program offered. The main reasons
cited for being very satisfied with both intellectual challenge and professional competency
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was the quality and the professionalism of the faculty and the diverse viewpoints the
program offered. The main reasons cited for being somewhat unsatisfied in terms of
intellectual challenge and professional competency concerned the lack of a disciplinary
home, which affects professional identity, and the lack of curriculum structure. The reason
given by the one respondent who indicated being very unsatisfied both intellectually and
professionally appeared to be due to being in conflict with the program direction. Detailed
information is presented below:
Table 21: Summary of Responses to Survey Question 11 a. Intellectual challenge
Program

VS

S

SS

SU

U

VU

Total

MIT STS

5

1

0

0

0

0

6

RPI STS

4

2

0

0

0

0

6

VA Tech STS

2

1

1

1

0

1

6

11

4

1

1

0

1

18

Total

Table 22: Summary of Responses to Survey Question 11 b. Professional competency
Program

VS

S

SS

SU

U

VU

Total

MIT STS

4

1

0

1

0

0

6

RPI STS

4

1

1

0

0

0

6

VA Tech STS

1

1

1

2

0

1

6

Total

9

3

2

3

0

1

18

In question 12 on the instrument, respondents were asked whether they thought their
program changed their perceptions about technology. The question was:
12. Do you think your program changed your perceptions about technology?
____ 1.
Yes
____ 2.
No
____ 3.
Not Sure
Please explain why and how.

All 19 respondents responded to the question. Of the 19, 16 respondents indicated
their program changed their perceptions about technology, one indicated not, and two
indicated they were not sure whether their perceptions about technology were changed by
their program or not. The majority of respondents cited the reason their programs changed
their perceptions about technology was because the program made them think about the
relationship between technology and society (and gained better understanding of the
various aspects of technology). The respondent whose perceptions about technology were
not changed by his/her program did not provide a reason.
Question 13 on the instrument asked the respondents: What experiences influenced
your perceptions of technology? All 19 respondents responded to the question. The
experiences listed by the respondents included: readings, discussions with faculty/peers,
living, traveling, work, and thinking and witnessing harmful effects of technology on
society and the environment.
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Section Three: Data From Other Sources
In addition to the survey data, data was gathered from individual program websites and
personal homepages, as well as exchanges with survey participants and non-participants
regarding aspects of their programs related to the research questions. The following
section pertains to data from the program websites and personal homepages.
I. Student Information
The following data were gathered between 1998 and 2000 from each of the five
programs’ websites. However, some of the information posted by the programs dated
from 1996.
A. Demographic Information
a. Population.
Each program’s student population varied from year to year due to graduation,
dropouts, and new enrollments, however, the total number of doctoral students enrolled in
the STS programs remained around 100. For the purpose of this research, the information
obtained from 1998 was used. Detailed information regarding each program’s student
population is included below.
Table 23: Summary of STS Doctoral Student Population in 1998 (Academic year 1997-1998)
Program

# of Doctoral Students

Cornell S&TS

22

MIT STS

32

Princeton STPP*

5

RPI STS

15

VA Tech STS

27

Total

101

*In 1999, the Science, Technology and Public Policy Program (STPP) at Princeton University was
changed to the Science, Technology and Environmental Policy (STEP) Program. The number of
students in the program had increased to 8. Four of them were the same students from STPP Program
in 1998.

b. Gender Ratio.
Overall, the gender ratio between the male and female STS doctoral students is 5:3.
Not surprisingly, the ratios varied from program to program. Detailed information is
summarized below.
Table 24: Summary of STS Doctoral Students Gender Ratio
Program

Male

Female

Other

Total

Cornell S&TS

13

9

0

22

MIT STS

18

14

0

32

4

1

0

5

12

3

0

15

Princeton STPP/STEP*
RPI (STS)
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Program

Male

Female

Other

Total

VA Tech STS

14

9

4**

27

Total

61

36

4

101

*Prior to changing to STEP, there was one female student in the STPP Program. The number of female
students in the STEP Program increased to 3 in academic year 1998/1999.
**Represents the gender of the students was not specified.

c. Age.
The average age of the students is unknown, except that in 1998 MIT officially
documented the average age of students in their program as 30.
d. Ethnic Backgrounds.
The majority of students’ ethnic backgrounds were white, non-Hispanic. According to
the information gathered from program websites and individual homepages, the only other
obvious ethnic background present among STS doctoral students was Asian/Pacific
Islander, which includes students from China, India, Japan, Korea, Sri Lanka, and
Taiwan. In addition, the Cornell S&TS program documented students from Argentina,
Austria, Canada, Germany, Hong Kong, Jordan, Nova Scotia, Spain, and U.K.; the MIT
STS program documented students from Canada, China, Korea, Russia, Taiwan and
Turkey; the Princeton STPP/STEP program documented students from China, Korea, and
Turkey; and RPI’s STS program documented students from Africa, Asia, Canada, Europe,
and Latin America. Although Virginia Tech. did not document the number of students
enrolled in the STS program from other countries, there is at least one student each from
China, India, and Japan.
B . Academic Backgrounds
Little information regarding STS doctoral students’ major or emphasis areas at the
undergraduate and the master’s levels is available. This information is not available from
Virginia Tech. Although the S&TS program at Cornell University stated that students from
a variety of undergraduate and other backgrounds entered the program, no specific
information is available. This information was available for only 19 out the 32 students
from MIT.
Of the 32 students for which information was available regarding undergraduate majors
and emphasis areas, 8 majored in Social Science, 6 majored in Natural Science, 4 majored
in Engineering, and 10 either majored in a combination of social and natural sciences or
majored in some interdisciplinary areas. Although RPI’s STS program stated that there are
about equal numbers of students from science and engineering backgrounds and from
social science and humanities backgrounds, the data gathered for this study indicated
otherwise. Detailed information is presented in the table below.
Table 25: Summary STS Doctoral Students’ Undergraduate Major or Emphasis Area
Program
Cornell (S&TS)

Social Sciences

Natural Sciences

Engineering

Others

Total

N/A

N/A

N/A

N/A

0

MIT (STS)

6

2

2

2*

12

Princeton (STPP)**

2

2

0

1***

5
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Program
RPI (STS)

Social Sciences

Natural Sciences

Engineering

Others

Total

3

2

3

7****

15

VA Tech (STS)

N/A

N/A

N/A

N/A

0

Total

11

6

5

10

32

* Represents one major in Literature and Computer Science and one major in Computer Science and Math.
**Of the 4 doctoral students who later joined the STEP Program, 2 majored in Chemistry, 1 in Environmental
Engineering, and 1 in Physics.
***Represents one major in Electrical Engineering and Ethics.
****Represents one major in Cryptology, one major in Graphic Design, one major in Journalism, one major in
Computer Science and Anthropology, one major in Natural and Political Science, one major in Physics and
Philosophy, and one major in Interdisciplinary Studies.

Of the 34 students for whom information was available regarding Master’s degrees and
emphasis areas, 10 had a Master’s degree in Social Science, 6 had a Master’s degree in
Natural Science, 3 had a Master’s degree in Engineering, and 13 had a Master’s degree in
Interdisciplinary areas. Detailed information is presented in the table below.
Table 26: Summary of STS Doctoral Students’ Master’s Major or Emphasis Area
Program

Social Sciences

Natural Sciences

Engineering

Others

Total

N/A

N/A

N/A

N/A

0

MIT (STS)

7

5

2

2*

16

Princeton (STPP)**

2

2

0

1***

5

RPI (STS)

2

0

1

10****

13

VA Tech (STS)

N/A

N/A

N/A

N/A

0

Total

11

7

3

13

34

Cornell (S&TS)

*Represents 1 had a Master’s degree in Chemistry and History of Science and 1 had a Master’s degree in
STS.
**Of the 4 students who joined the STEP Program, 1 had a M.S. in Environmental Studies, 1 had a M.S. in
Environmental Engineering, 1 had a M.S. in Environmental Analytical Chemistry, and 1 had a M.S. in
Geophysics.
***Represents one had a Master’s degree in Ecology and Environmental Studies.
****Represents 6 had Master’s degrees in STS, 1 had a Master’s degree in Interdisciplinary Social Science,
1 in Computer Graphics and Interactive Media, 1 had a Master’s degree in Cryptology, and 1 had a Master’s
degree in an interdisciplinary area.

C . Research Interests
In terms of STS doctoral students’ research interests, no information was available
from Virginia Tech. and none was available from 16 of 32 MIT students. Of the 58
students for whom information was available, the research interests show great diversity
and can be organized into 16 categories. It should be noted that the categorization of the
research interests was based on the interests not on the number of students (i.e. students’
research interests might fit into more than one category). Detailed information is presented
in the table on the next page.
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Table 27: Summary of STS Doctoral Students’ Research Interest Areas
Research Interests

Cornell
S&TS

MIT STS

Princeton
STEP/STP
P

RPI
STS

Total

Environmental History

0

2

0

0

2

Ethics and Technology

1

1

0

1

3

History and Sociology of Technology

2

0

0

1

3

History of a specific science or
technology

7*

7**

0

0

13

History of Technology

2

4

0

0

6

Public Perception of Technology

0

0

0

3

3

Science Policy

1

1

0

0

2

Social Construction of Technology

1

2

0

0

3

Sociology of Technology

0

2

0

0

2

2***

2****

0

3*****

7

Technology and Culture

2

1

0

0

3

Technology & Gender/

2

1

0

0

3

Technology Policy

2

1

0

0

3

Technology Transfer

2

0

0

0

2

Transportation Technology

1

0

0

2

3

Others******

8

2

5

10

25

Specific science or technology

Feminist Theory

th

*Represents 1 in cultural history of mathematics; 1 in history of visual technology; 1 in history of 20
century life sciences; 1 in history of American vertebrate paleontology; 1 in American Cultural history,
restaurant and culinary history, and history of intellectual property and government-funded research; 1 in
th
th
history of the physical sciences in the 17 to 19 centuries; and 1 in history of professional bioethics.
**Represents 1 in the cultural history of emotions in the context of science and medicines; 1 in history of
building trades in the U.S.; 1 in history of communication science and technology (historical and
philosophical issues of communication technologies as a techno-science); 1 in history of research in tissue
culture in experimental biology; 1 in early American history; and 2 in history of computing.
***Represents 1 in Amish technology; and 1 in professionalization of horticulture science (horticulture as an
interface between science and art).
****Represents 1 in information technology and 1 in information technology and public policy.
*****Represents 1 in law and information technology; 1 in anthropology of science, technology, medicine,
and computing; and 1 in the “nature of information” and its relationship to computers.
******See Table 28 for detailed information.

A large number of research interests fall into the “others” category and appear to be one
of a kind, such as politics of overpopulation, sociology of materials science; comparative
analysis of technology and national security; socioeconomic impacts of new technology in
the developing countries; electronic authentication; the search for extra-terrestrial
intelligence; and education reform movements and the technological (re) design of
educational space, etc. Detailed information is presented in the table on the next page.
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Table 28: Listing of STS Doctoral Students’ Research Interest Areas under the “Others”
Category
Cornell S&TS

MIT STS

Princeton* STEP/STPP

RPI STS

• communication
practices & media,
and the organization &
execution of work
activities;

• the origins of quantum
field theory in the
1930s;

• science, technology, &
social development;
socioeconomic impacts of
new technology in the
developing countries,
especially at the
community and household
levels;

• electronic
authentication; law &
information
technology;

• comparative risk
mediation;
• ethnographic
perspective on
technical &
experimental decisionmaking;
• research methods in
& for cyberspace;
• epidemic diseases;
• sociology of materials
science and language
and practice in
engineering sciences;
• comparative political
analysis of technology
and national security;
• 20th century
biomedical research,
particularly its
regulations.

• maritime archaeology.

• domestic environmental
policy;
• social, technical and
policy issues related to
sustainability;
• public opinion on the
environment, and its
effect on environmental
policy;
• environmental economics,
mitigating the impacts of
increasing energy
consumption in
developing countries;
• ground level ozone
models and its impacts on
agriculture and global
energy policy in
developing countries;
• energy and environmental
policy of East Asian
countries, especially
China;
• biotech issues: the
patenting of genetic
materials;
• environmental modeling
and its role in the policymaking process.

• Advertising and
consumption,
cognition & design,
and product design;
• the mythology of
techno-science;
• SETI, the search for
extra-terrestrial
intelligence;
• environmental
theory; expertise in
environmental policy
making; chemical
pollution policy as an
intersection of S, T, &
S intersection of
science, technology,
and society.
• religion; computermediated
communications;
marginal groups
(ethnicity, gender &
sexual orientation);
cultural transmission;
and lay knowledge
and expertise;
• balancing expert and
non-expert knowledge
in decisions
surrounding
technology,
particularly interested
in how experts
conceptualize nonexpert knowledge and
integrate it into their
technology design
process;
• education reform
movements and the
technological
(re)design of
educational space.
ethnomusicological
research on
electronic and organic
collaborative music
creations;
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Cornell S&TS

MIT STS

Princeton* STEP/STPP

RPI STS
• interaction between
technology and
perceptions of space,
time, distance, and
movement and how
they manifest
themselves in the
built environment;
• balancing expert &
non-expert knowledge
in decisions
surrounding
technology.

D . Presentations
In terms of presentations given by STS doctoral students, no information was available
from RPI, and Virginia Tech. and only limited information was available from Cornell
University, Princeton University and MIT. However, according to the information
available, it appears that no two STS doctoral students gave presentations at the same
conference at the same time or presented on similar topics. The topics of presentations
were as diverse as the research interests stated above. The topics covered, but were not
limited to, the areas of: information technology, gender and science, medical history,
science history, technology transfer, transportation technology, and history and museum.
One student each from Cornell University and MIT presented at the annual meetings of the
History of Science Society, and the Society for the Social Study of Science meetings. The
majority of presentations were given at annual meetings of societies, or conferences listed
below:
• the American Sociological Association, annual meeting;
• the American Anthropological Society Association;
• the American Association for Environmental History, annual meeting;
• the American Association for the History of Medicine, annual meeting;
• the Association for Politics and the Life Sciences;
• the British Society for Eighteenth Century Studies Conference;
• Annual Graduate Student Conference for the Institute for Research on Women;
• the IAEE annual North American conference;
• the IEEE Conference
• the Society for the Social Study of Science meeting;
• the Southwestern Social Science Association meetings;
• the Society for the History of Technology, annual meeting;
• the Society for Literature and Science meetings;
• the Society for the Social Studies of Science Conference;
• the Society of Risk Analysis, annual meeting;
• the SPIE International Symposium on Optical Science, Engineering, and
Instrumentation;
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•
•
•
•
•
•
•
•

International Communication Association, annual meeting;
International Conference of Europeanists;
Literary and Cultural Studies Problem of Evidence Conference;
the History of Science Society annual meeting;
International Conference on Science, Technology, and Society;
the Henry Ford Museum Conference;
the Organization of American Historians meetings; and
the Missouri Conference on History.

E . Publications
Limited information regarding STS doctoral students’ publications is available. No
information was readily available from Virginia Tech. Of the 17 students for which
information was available regarding their publications, 10 published articles in journals (5
with co-authorship), 2 made encyclopedia entries, 1 co-authored a textbook for risk
problem solving; 1 wrote a chapter for an edited linguistic book, 1 submitted a book
chapter on solar energy and climate change in the African context, and 1 co-authored a
national transportation report. Other publications include conference papers, proceedings,
and working papers. The journals publishing STS doctoral students’ articles include:
• Bulletin of the Seismological Society of America;
• Energy Resources;
• Journal of Communication;
• Journal of Systemic Therapies;
• Journal of the Society for Industrial Archaeology;
• Linguistic Inquiry;
• New Media & Society;
• Society and Animal;
• Social Studies of Science;
• Technology and Culture;
• The Energy Journal; and
• The Sociological Review.

F . Dissertations
Between 1990 and 2000, there were approximately 60 doctoral degrees granted by the five
STS programs studied for this research, and at least 30 more dissertations in progress
documented by individual students among the programs. Detailed information is
summarized on the next page.
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Table 29: Number of STS Ph.Ds. Granted between 1990-2000
Cornell S&TS

MIT STS

Princeton STEP/STPP*

RPI STS

VA Tech STS

Total

22

10

3

6

20

61

*This data was obtained from the UMI’s Dissertation Abstract Online (DAO). According to the DAO, two
Ph.Ds. were granted under the STEP Program and one Ph.D. was granted under the STPP Program.

The topics and subjects of STS dissertations reflect the diverse research interests among
students. In general, the dissertations included, but were not limited to, the areas of:
• biodiversity;
• comparative study of technology;
• conceptual changes of technology (in particular, computers);
• environment;
• gender and technology;
• history of specific science and/or technology (such as history of physics,
communication technology, and automobile air bags, etc.)
• impact of technological changes;
• politics and science; and
• technology and medicine.
No obvious trend can be detected among programs, except that only RPI’s doctoral
students expressed interest in doing dissertation work related to “design,” which reflects
one of the program’s directions (research areas).
G . Employment
Limited information was available regarding the employment of the STS doctorates.
From the information gathered, it appears that the majority of STS doctorates hold faculty
positions at the university level. Of the 27 STS doctorates for whom information was
available, 15 hold faculty positions in the U.S. (including two visiting professorships), 1
holds a chairpersonship at a university in the U.S., 1 holds a faculty position in Canada, 1
holds a faculty position in Korea, 2 hold postdoctoral fellowships, 1 is a research associate
of a university, 1 is a journalist, 1 is a law student, 1 is a therapist, 1 is in an animal
welfare education program at a university, and 3 are independent scholars. Notably, there
was only 1 STS doctorate holding a faculty position in an STS Ph.D. program. One holds
a faculty position in an STS Master’s program in the U.S., and 1 holds an STS faculty
position in Canada.
I I . Faculty Information
As for the student information above, the following data on faculty was gathered from
each of the five programs’ websites and/or individual faculty homepages between 1998 and
2000.
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A . Demographic Information
a. Population
As expected, each program’s faculty number varied from year to year due to retirement,
sabbatical, coming and going of visiting/exchange faculty, and replacement of new faculty,
etc. Nevertheless, the total number of STS faculty listed by the five programs remained
around 87. However, it should be noted that some of the programs offered both
undergraduate and graduate degrees and that some of the programs’ lists included faculty
from departments other than their own department (adjuncts, etc.). It should also be noted
that even through the Science, Technology and Public Policy Program (STPP) at Princeton
University changed to Science, Technology and Environmental Policy (STEP) during the
course of this research, the number of the core faculty listed by the program remained the
same—5, except during the academic year of 1998/1999, when four were listed by the
Program as “Core Faculty.” Detailed information regarding each program’s faculty
population is included below.
Table 30: Listing of STS Faculty Population in 1998 (Academic year 1997-1998)
Program

# of Faculty

Cornell S&TS

16*

MIT STS

21**

Princeton
STPP/STEP
RPI STS
VA Tech STS
Total

5***
15
30****
87

* Represents 13 full-time faculty and 3 adjunct faculty
**Includes 16 full-time departmental faculty and 5 emeritus faculty
***In 1998, the STPP Program included 3 full-time faculty, one joint between the STPP and
Planning, and 1 in the Office of Population Research. By 1999, the STPP Program had changed to
the Science, Technology and Environmental Policy Program (STEP). The STEP Program listed 5
core faculty and 3 affiliate faculty.
****Included 6 full-time departmental faculty, 8 adjunct faculty, 2 visiting faculty and 14 faculty
from 3 other departments

b. Faculty to Student Ratio.
Overall, the STS graduate programs faculty to student ratio is 1: 1.7. However, the
full-time STS departmental faculty to student ratio is around 1: 1.18 with variations among
programs. It should be noted that the faculty and student ratio was difficult to calculate
with a high degree of accuracy due to variations in the way the different STS programs are
organized. For example, the STS program at Virginia Tech. is offered at both the
Blacksburg and the Falls Church campuses. However; there are only adjunct faculty
members and a visiting assistant professor serving as the program coordinator at the Falls
Church campus. Also, faculty members from the departments of History, Philosophy, and
Sociology not only teach STS courses but also serve on dissertation committees.
Another example is the STPP/STEP Program at Princeton University. Prior to the
change of the program title from STPP to STEP, there were 3 full-time faculty listed by the
Program as “core faculty,” 1 as joint faculty between the STPP and Planning, and 1 in the
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Office of Population Research (for the academic year of 1997/98). However, in the
academic year 1998/1999, which is when the STPP Program changed to STEP, there were
4 core faculty and 2 associate faculty members who conducted science policy research and
also taught in the STEP Program. During the academic year 1999/2000, the number of
faculty changed to 5 core faculty and 3 affiliate faculty. All faculty members are either
affiliated with another department or hold a joint appointment between the STEP Program
and another department within Princeton University. Detailed information is listed below.
Table 31: STS Faculty and Doctoral Student Ratios in 1998 (Academic year 1997-1998)
Program

# of Full-Time
Faculty

# of Doctoral
Students

Faculty/Student Ratio

Cornell S&TS

13

22

1:1.18

MIT STS

21

32

1: 1.3

5

5

1: 1

15

15

1:1

8

27

1: 3

62

101

1:1.22

Princeton STPP/STEP*
RPI STS
VA Tech STS
Total

*Although the number of faculty and students changed several times between 1997 and 2000, the
faculty and student ratio remained the same—1:1.

c. Gender Ratio.
The overall gender ratio between male and female STS faculty is 2:1 and the ratios vary
from program to program. Detailed information is included below.
Table 32: STS Departmental Faculty Gender Ratio
Program

Male

Female

Ratio

9

4

2:1

16

5

3:1

Princeton STEP*

4

1

4:1

RPI STS

9

6

3:2

VA Tech STS

3

5

3:5

41

21

2:1

Cornell S&TS
MIT STS

Total

*Prior to the change to the STEP Program, there was no female faculty member on the
STPP Program faculty list.

B . Academic Backgrounds
Information regarding STS faculty members’ academic backgrounds was not available
from Cornell University or Virginia Tech. However, some information on individual
faculty members’ backgrounds was obtained from individual homepages and various
national databases. According to the data gathered, the STS faculty came from diverse
backgrounds that include social sciences, natural sciences, engineering, and
interdisciplinary areas. However, the majority of them are from social sciences and
humanities backgrounds. RPI documented faculty from 6 disciplines of the social sciences
and humanities.
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In terms of undergraduate degrees of the STS faculty, based on the available
information, of the 33 faculty members, about one fourth of them (8 of 33) had dual
majors, with the majority of them having degrees in social sciences and humanities (30 of
33). More of MIT’s faculty had degrees in natural sciences and engineering than the other
programs (6 of 9).
Table 33: STS Faculty’s Undergraduate Backgrounds
Program/Major

Cornell
S&TS

MIT
STS

Princeton
STEP/STPP

RPI
STS

VA Tech
STS

Total

Anthropology

0

1

0

2

1

4

Chemistry

0

0

1*

0

0

1

Chemical Engineering

0

1

0

0

0

1

Economics

0

0

0

1

0

1

Electrical Engineering

0

1

0

0

0

1

English

0

1

0

0

0

1

Geography

0

1

0

0

0

1

Government

0

1

0

0

0

1

History

0

4

0

1

1

6

History of Science

0

2

0

0

0

2

Humanities

1

0

0

0

0

1

Liberal Arts

0

1

0

0

0

1

Literature

0

2

0

0

0

2

Mathematics

0

0

0

1

0

1

Mechanical
Engineering

0

1

0

0

0

1

Metallurgy

0

1

0

0

0

1

Philosophy

0

1

0

0

0

1

Physics

1

2

0

0

0

2

Political Science

0

0

0

2

0

2

Politics

0

1

0

0

0

1

Psychology

0

0

0

1

0

1

Social Studies

0

1

0

0

0

1

Sociology

1

0

0

1

3

5

Rural Sociology

1

0

0

0

0

1

*This faculty member joined the program after it changed to STEP.

Of the 14 STS faculty members for whom information was available regarding
Master’s degrees; 3 of them had two Master’s degrees; 12 had Master’s degrees in social
sciences and humanities and 4 in natural sciences or engineering. Detailed information is
presented in Table 34 on the next page.
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Table 34: STS Faculty Members’ Master’s Major or Emphasis Area
Program/Major

Cornell
S&TS

MIT
STS

Princeton
STEP/STPP

RPI
STS

VA Tech
STS

Total

Atmospheric
Chemistry

0

0

1*

0

0

1

Anthropology

0

0

0

1

0

1

Applied
Mathematics

0

0

1

0

0

1

Economics

0

1

0

0

0

1

Education

0

0

0

0

1

1

Environmental
Engineering

0

0

1

0

0

1

History and
Sociology of
Science

1

0

0

0

0

1

History of Science

0

1

0

0

0

1

Mathematics

0

0

0

1

0

1

Philosophy

0

1

0

1

0

2

Philosophy of
Science

1

0

0

0

0

1

Political Science

0

0

0

1

0

1

Social Anthropology

0

0

0

1

0

1

Sociology

0

0

0

1

0

1

Structure of
Science

1

0

0

0

0

1

*This faculty member joined the program after it changed to STEP.

At the doctoral level, the majority of the STS faculty had a Ph.D. in social sciences and
humanities. Of the 54 faculty members for whom information was available, only 9 had
their Ph.D. in the areas of natural sciences and engineering; the remainder had their Ph.D.
in social sciences and humanities (45 of 54). The information is summarized in the table
below.
Table 35: STS Faculty Members’ Ph.D. Emphasis Areas
Program/Major

Cornell
S&TS

MIT
STS

Princeton
STEP/STPP

RPI
STS

VA Tech
STS

Total

Aeronautics and
Astronautics

0

2

0

0

0

2

Anthropology

0

1

0

2

0

3

Atmospheric
Chemistry

0

0

1*

0

0

1

Chemistry

0

0

0

0

1

1
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Program/Major

Cornell
S&TS

MIT
STS

Princeton
STEP/STPP

RPI
STS

VA Tech
STS

Total

Cultural
Anthropology

0

1

0

1

1

3

Ecology

1

0

0

0

0

1

Economics

1

0

1

0

0

2

History

2

3

0

1

1

7

History &
Sociology of
Science

1

1

0

1

0

3

History of
Consciousness

0

1

0

0

0

1

History of
American
Civilization

0

1

0

0

0

1

History of Science

3

3

0

0

1

7

History of Science
& Technology

0

1

0

0

0

1

History of
Technology

0

1

0

0

0

1

Health Sciences

1

0

0

0

0

1

Journalism

1

0

0

0

0

1

Nuclear
Engineering

0

1

0

0

0

1

Philosophy

1

0

0

2

0

2

Philosophy of
Science

1

0

0

0

0

1

Physics

0

2

0

0

0

2

Political Science

0

1

0

3

0

4

Psychology

0

0

0

1

0

1

Science and
Technology Policy

1

0

0

0

0

1

Social Studies

1

1

0

0

0

2

Sociology

1

0

0

4

2

7

Sociology &
Personality
Psychology

0

1

0

0

0

1

*This faculty member joined the program after it changed to STEP.
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C . Research Interests
The research interests of the STS faculties demonstrate a wide breadth and depth in
fields that cross many of the traditional disciplinary boundaries. The STS faculties’
research interest areas include, but are not limited to:
•

20th century science and technology;

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Air pollution;
Alternative energy technologies;
Biodiversity;
Biotechnology and medicine;
Computers;
Cultural history of science and technology;
Design;
Environmental ethics; and
Environment;
Feminism theory;
Foundations of biology;
Gender and race issues in science and technology;
Global climate change;
History and philosophy of technology;
History of foreign science and technology;
Key periods in the history of science;
Military and civilian technology (including nuclear weapons and security systems);
Negotiated environmental accords;
Political anthropology of science and technology;
Science and technology policy;
Scientific change; and
The connection between the environment and development.

It is apparent that the faculties’ research interests matched the doctoral students’
research interests and that they are in accordance with each individual program, especially
in the case of the STEP Program at Princeton University. It appeared that as a whole, the
STEP faculty members’ research interests areas are more specifically defined than the other
programs.
D . Publications
STS faculty members published a wide array of books and articles that cover just about
any subject under and beyond the scope of science, technology, and society. In terms of
books, the STS faculty not only published a variety of textbooks on the study of science
and technology related studies, but also published non-textbooks for the public’s
understanding of science and technology, as well as books related to or resulting from their
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research interests. Several books published by STS faculty members not only have
become “classic” readings for students of STS, but for students in social sciences and
natural sciences as well. In addition, several books also won or have been nominated for
prestigious awards including the Pulitzer Prize.
From the information available, of the 87 STS faculty members studied for this
research, 76 of them were sole authors of at least one book each, 14 co-authored at least
one book (not the same faculty members as the previous category), 12 edited or co-edited
books and or journals, 12 of them contributed at least one chapter to an edited book, and all
published more than 1 article.
Again, the articles written by the STS faculty members covered a variety of subjects
under and beyond the scope of science, technology, and society. The articles were
published in a total of 110 different publications from highly specialized professional
journals (in the U.S. and internationally) to local or regional newspapers to general public
interest newspaper and magazines, such as The New York Times, Scientific American,
Time, US News and World Report, and USA Today, etc. However, over half of the
publications (61) are in the category of social sciences and humanities. Detailed
information regarding the type of publications is presented below.
Table 36: Listing of the type of publications STS faculty members’ articles appeared in
Social Sciences
/Humanities

Natural
Sciences

Comprehensive
/Interdisciplinary

General
Interests

• Advances in
Human Ecology

• Annual Review
of Genetics

• Accountability in
Research

• Milwaukee
Journal

• Alternatives: A
Journal of World
Policy

• Biotechniques

• Bulletin of
Science and
Technology
Studies

• Newsweek

• Daedalus

• Scientific
American

• American
Anthropologist
• American
Ethnologist
• American
Philosophical
Quarterly
• Anthropology and
Humanism
Quarterly

• Botanical
Journal of the
Linnean Society
• Climate Change
• Critical Reviews
in Plant
Sciences
• Journal of
Scientific
Exploration
• Physics Today

• Ecological
Economics
• Energy Policy
• Futures Bulletin

• The Progressive

• Global
Environmental
Change

• Time

• Anthropology
Newsletter

• Poultry Science

• IEEE Annals of
the History of
Computing

• Anthropology of
Work Review

• Risk Analysis

• Inquiry

• Science

• Journal of the
History of Biology

• Between the
Species
• Biology &
Philosophy

• World’s Poultry
Science

• People

• The New York
Times

• Physics

• Anthropology
Today

• Omni Magazine

• Perspectives on
Science
• Public
Understanding of
Science

Others
• Annual Review of
Energy and the
Environment
• Behavioral and
Brain Sciences
• Communication
and Cognition
• Communications
of the
Association for
Computer
Machinery

• USA Today

• Contemporary
Justice Review

• US News and
World Report

• Energy
Resources

• Whole Earth
Review

• Evolution and
Cognition
• Frontiers: The
Interdisciplinary
Journal of Study
Abroad
• Journal of
Exposure
Analysis and
Environmental
Epidemiology
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Social Sciences
/Humanities

Natural
Sciences

Comprehensive
/Interdisciplinary

• Cultural
Anthropology

• Science as
Culture

• Cultural Studies

• Science Studies

• Economics

• Scientometrics

• Educational
Theory
• Humanity and
Society
• International
Philosophical
Quarterly
• International
Security
• Isis
• Journal of Material
Culture
• Journal of Social
Issues
• Journal of the
Anthropology
Society of Oxford
• Journal of the
Society for
Psychological
Anthropology
• Knowledge and
Society
• Latin American
Anthropology
Review
• Medical
Anthropology
• Medical
Anthropology
Quarterly
• Osiris
• Peace
• Peace Science
• Peace Review
• Personality and
Social Psychology
Review
• Philosophical
Psychology
• Philosophica
• Philosophy of
Science

General
Interests

Others
• Journal of
Geophysical
Resource
• Journal of
Physical
Education,
Recreation, &
Dance
• Journal of the
American Medical
Association
• Journal of the
Society for
Technical
Communication
• Journal of Visual
Impairment and
Blindness
• Management
Communication
Quarterly
• Mind and
Machines:
Journal for
Artificial
Intelligence,
Philosophy, and
Cognitive
Sciences
• National Tax
Journal
• Perspectives in
Biology and
Medicine
• Scandinavian
Journal of
Information
Systems
• Science Studies
• Skeptic
• Technology and
Disability
• The Chronicle of
Higher Education
• The Energy
Journal
• The Information
Society
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Social Sciences
/Humanities
• Philosophy of the
Social Sciences
• Public Policy
• Research in
Philosophy and
Technology
• Reviews in
Anthropology

Natural
Sciences

Comprehensive
/Interdisciplinary

General
Interests

Others
• The Journal for
the History of
Astronomy
• The Right tools
for the Job
• The Sciences
• Thresholds
• TIEMPO

• Science,
Technology &
Human Values

• Tracking the
History of Radar

• Semiotica

• Virology

• Social
Epistemology

• Work and
Occupations

• Social Science
Information
• Social Studies of
Science
• Sociological Forum
• Social
Epistemology
• Society
• Social Text
• Studies in History
and Philosophy of
Science
• Studies in
Philosophy and
Education
• Syntheses
• Technology and
Culture
• Technology and
Feminism
• Technology and
Society
• Technology Review
• The Canadian
Journal of
Philosophy
• Transcultural
Psychiatric
Research Review
• Urban
Anthropology and
Studies of Cultural
Systems and World
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Social Sciences
/Humanities

Natural
Sciences

Comprehensive
/Interdisciplinary

General
Interests

Others

Economic
Development
• Women and Health
• Women’s Studies
International Forum

E . Presentations
STS faculty members not only presented at various academic conferences and professional
society meetings but also at different institutions and universities both in the U.S. and
many European and Asian countries. According to the information gathered from the
faculty members’ personal home pages (including bio and curriculum vitae), STS faculty
members presented at over 60 different conferences and meetings in various settings. The
topics of these presentations reflect the diverse interests and expertise of the faculty
members. Again, over half of these presentations were given under the social sciences and
humanities settings. No obvious difference could be detected among programs. Detailed
information is presented below.
Table 37: Listing of STS faculty presentation settings
Professional Society/Association
• American Antiquarian Society
• American Ethnological Association
conference

Institution/University

Others

• Association of ArabAmerican University
Graduates’ annual meeting

• A meeting on Civil-Military
Technological Integration in
Europe: Current Practice and
Future Prospects organized by
the CREDIT network in Berlin

• American Ethnological Society

• Chicago Academy of
Sciences

• American Political Science
Association

• Dr. Soetomo Press Institute
(Indonesia)

• Annual Conference on the Current
State of Marxist Theory

• Gulbenkian Foundation
(Portugal)

• Annual meeting of the American
Anthropology Association

• Association for Education in
Journalism and Mass
Communication

• Midwest Universities
Consortium for International
Activities Summer Seminar
on Comparative Sociology

• Conference on Luso-Brazilian
Literature: A Socio-Critical
Approach

• Annual meeting of the American
Association for the Advancement of
Science
• Annual meeting of the American
Sociological Association
• Annual meeting of the International
Society for the Comparative Study of
Civilizations
• Annual meeting of the Society for
Social Studies of Science
• Eastern Sociological Association
• German Studies Association
• Interdisciplinary Conference on
Science
• International Conference on Social

• Nanyan Technological
University (Singapore)

• American Association for the
Advancement of Science

• Conference on Science’s
Social Standing (England)

• University of Melbourne

• Congress on When Science
Becomes Culture (Montreal)

• University of Sydney

• Freedom Forum

• University of Pompeu Fabra
(Spain)

• Los Alamos National
Laboratory

• Virginia Polytechnical
Institute and State
University

• National Endowment for the
Humanities Colloquium
• Pacific Workshop on German
Affairs
• Summer meeting of the
Anthropology of Science and
Technology
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Professional Society/Association
Studies of Science
• International Congress on
Mathematics Education
• International Political Science
Associations’ World Congress
• joint meeting of the Society for Social
Studies of Science and the European
Association for the Study of Science
and Technology
• New York State Political Science
Association
• North Central Sociological Association
meeting
• Peace Studies Association
• Society for Literature and Science
conference
• Society for Medical Anthropology
Meetings
• Society for Social Studies of Science
conference
• Society for the Scientific Study of
Religion conference
• Society of Risk Analysis annual
meeting
• Southern Sociological Society meeting
• the American Ethnological
Association’s annual meeting
• the British Society for History of
Science’s special meeting on Science
Education, Commun-ication and
History of Science
• the History of Science Society meeting
• the International Society for the
Comparative Study of Civilizations
annual meeting
• the joint meeting of the science
studies societies (4S; PSA; HSS;
SHOT)
• the Middle East Studies Association's
annual meeting
• the Society for Social Studies of
Science
• Western Political Science Association
• Western Social Science Association
annual meeting

Institution/University

Others
• Technology and Religious
Ideas
• the Conference on Social
Epistemology and the Social
Theory of Knowledge (Sweden)
• the Conference on women,
politics and change in
twentieth-century America
• the Pediatric Case
Management Meeting
• UNESCO/ICSU World
Conference on Science
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F . Professional Affiliations
As expected, the STS faculty members also belong to various societies and professional
organizations. Many also serve on a board of directors and/or special committees. Some
of the professional affiliations the STS faculty members are associated with include:
• Anthropology and Environment Section of the AAAs
• Association for Feminist Anthropology
• Boston Psychoanalytic Society
• Carnegie Commission on Higher Education
• Council on Anthropology and Reproduction
• History of Science Society
• Marx Planck Institute working group on Global Networks and Local Values
• National Association of Science Writers
• National Research Council
• PCST: International Network on Public Communication of Science and Technology
• Society for the Anthropology of North America
• Society for Medical Anthropology
• Society for Philosophy and Technology
• Society for Science and Literature
• the American Anthropological Association
• the American Ethnological Society
• the American Council of Learned Societies
• the American Literature Section of the Modern Language Association
• the American Philosophical Society
• the American Academy of Arts and Sciences
• the American Association for the Advancement of Science
• the American Philosophical Society
• the American Studies Association
• the Council on Foreign Relations
• the Russian Academy of Natural Science
• the Society for the History of Technology
• The Society for the Social Implications of Technology of the Institute of Electrical
and Electronics Engineers
• The Society for Social Studies of Science
III. Program Information
The following sections present program related information. The information is
obtained from the program websites and graduate brochures.
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A . Program History
Although most universities in the U.S. started to offer some form of STS courses in the
1970s, the five STS programs studied for this research did not form their own departments
until the 80s. Through the years, each program went through various changes. However,
it appears that most changes took place in the 1990s and the changes were more
pronounced, shaping the programs studied and reflecting certain realities of STS.
For example, in 1991, Cornell University combined two previously independent
programs, “Science, Technology and Society (STS)” and “History and Philosophy of
Science and Technology (HPST) to form Cornell’s Department and Graduate Field of
S&TS. In 1992-1993, the STS Program at MIT hired five new faculty members, which
expanded and changed the distribution of faculty expertise dramatically. Furthermore, in
1996 the MIT faculty conducted a self-study of the program, not only to reflect the past but
also to discuss the future of the program. The most recent change was the change of
Science, Technology and Public Policy Program (STPP) to the Science, Technology, and
Environmental Policy (STEP) Program at Princeton University in 1999, which changed the
main focus of the program in reflection of the faculty and students’ research interests and
needs.
Although there were no obvious changes documented by RPI and Virginia Tech.
regarding their graduate programs in STS, nevertheless there were changes. For instance,
RPI changed the undergraduate STS major from “Science and Society” to “Science,
Technology, and Society” in reflection of the increasing number of courses related to
technology. RPI also approved two new programs, “Product Design and Innovations
(PDI)” and “Ecological Economics, Values and Policy (EEVP)” in 1998. In the case of
Virginia Tech. the changes were relatively insignificant (i.e. did not change the structure or
the direction of the program), such as the removal of philosophy and sociology of science
from faculty research interests and instituting different systems for preliminary
examinations based on the enrollment year.
B . Program Titles
Although all five programs studied included “Science” and “Technology” within their
titles, there are differences that either reflect or indicate the program’s view on STS. For
instance, at the Cornell University, the graduate program in S&TS is officially titled “The
Cornell Graduate Field in Science & Technology Studies (S&TS)” which indicates that the
program views STS as a “field.” Another example is the doctoral program title at
MIT—the Ph.D. Program in the History and Social Study of Science and Technology
(HSSST) of the Program in Science, Technology & Society, which reflects the origin of
the program—history and anthropology. It is interesting to note that in most of the cases,
the second “S” of the STS programs, stands for “Studies” rather than “Society.” Detailed
information is presented below.
Table 38: Summary of the STS Program Titles
Institution

Program Title

Cornell
University

The Graduate Field in Science & Technology Studies (S&TS)

Princeton
University

Science, Technology and Environmental Policy Program (STEP)

MIT

The Ph.D. Program in the History and Social Study of Science and Technology
(HSSST) of The Program in Science, Technology & Society (STS)

RPI

The Graduate Program in Science and Technology Studies (STS)

Perceptions of Technology (Wang)
98

Institution

Program Title

VA Tech

Science and Technology Studies, Graduate Program (STS)

C . Type of Institution
Each of the five programs studied is also housed in a different type of institution. The
various components of the institution, such as the mission and origins of the institution,
organization of the institution, academic schools/departments, research, faculty and staff,
educational resources, enrollments, and financial sources provide a clue to the programs’
directions.
Table 39: Summary of the Type of Institution
Institution

Type

Cornell University

combination of statutory and endowed colleges*

Princeton University

independent, coeducational, nondenominational institution
that provides undergraduate and graduate instruction in the
liberal arts, sciences, and engineering (private)

Massachusetts Institute of
Technology (MIT)

coeducational, privately endowed research university
dedicated to advancing knowledge and educating students
in science, technology, and other areas of scholarship.

Rensselaer Polytechnic Institute
(RPI)

(private) technological university

Virginia Polytechnic Institute and
State University (Virginia Tech)

land-grand college

*Statutory colleges receive direct funding from New York State. The mission of the statutory colleges is
linked directly to the economic and social well-being of the State of New York. The Endowed colleges are
privately funded and do from receive direct funding from New York State.

The following table provides a brief summary of the different components of the
institutions.
Table 40: Summary of Institution Components
Component

Cornell U.

Princeton U.

MIT

RPI

VA Tech.

Funding Date

1865

1746

1865

1825

1872

Mission

Cornell is a
research
university that
aims to serve
society by
educating
responsible
citizens and
extending the
frontiers of
knowledge.

N/A

to advance
knowledge and
educate
students in
science,
technology,
and other areas
of scholarship
that will best
serve the
st
nation the 21
century

educates the
leaders of
tomorrow for
technologically
based careers;
celebrates
discovery and
the responsible
application of
technology to
create
knowledge and
global
prosperity

through its
three missions
of instruction,
research, and
public service
(outreach), VA
Tech
accomplishes
the charge of
its motto: “Ut
Prosim”—”That
I May Serve.”
That service
extends across
the
commonwealth,
the nation, and
beyond.
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Component

Cornell U.

Princeton U.

MIT

RPI

VA Tech.

Academic
Schools/
Departments
etc.

13 colleges and
schools; 7
undergraduate
units and four
graduate and
professional
units in Ithaca,
and 3 medical
graduate and
professional
units in New
York City.

34 departments
and numerous
certificate
programs

5 schools and 1
college (the
Harvard-MIT
Division of
Health
Sciences and
Technology )

5 schools; 110
graduate and
undergraduate
academic
programs.

Offers 70
bachelor’s
degree
programs
through 7
undergraduate
academic
colleges, and
150 master’s
and doctoral
degree
programs
through the
Graduate
School and the
VirginiaMaryland
Regional
College of
Veterinary
Medicine.

Degrees Offer

A.B.; B.Arch.;
B.F.A.; B.S.;
M.A.; M.B.A.;
M.D.; M.S.;
J.D. Ph.D.;.
D.V.M.

A.B.; B.S.E.;
M.P.A.; Ph.D.

S.B.; M.S.;
Ph.D.; S.D.

B.S.; M.B.A;
M.F.A.; M.S.;
Ph.D.

B.S.; B.F.A.;
M.S.; Ph.D.;
D.V.M.

Research
Expenditures

$376 million,
1998-1999

N/A

N/A

N/A

$170-million-a
year research
program

Faculty and
Staff

3,037 faculty
and 9,387 staff

700 full-time
faculty
members; 300
or so part-time
and visiting
faculty.
Student faculty ratio:
7:1

more than 900
faculty

346 full-time
faculty and 41
part-time
faculty.
Student-faculty
ratio: 12: 1

1,320 full-time
instructional
faculty.
Student-faculty
ratio: 16:1

Enrollment

Undergraduate:
13,669

4,600
undergraduate
and 1,750
graduate
students. Male
to female ratio
is
approximately
51% to 49%.
9%
international
students

4,300
undergraduate
students and
5,672 graduate
students (8%
and 36%
international
students
respectively).
41%
undergraduate
s are females
and 27% of
graduate
students are
female.

4,520
undergraduate
students and
1,839 graduate
students

About 25,500,
85%
undergraduate
s, 15%
graduate; 59 %
male, 41%
female. More
than 2% of
student
enrolled in a
voluntary corps
of cadets.

Graduate/Profe
ssional Units:
19,660
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Component

Cornell U.

Princeton U.

MIT

RPI

VA Tech.

Educational
Resources

library,
research
centers,
outreach units,
etc.

library,
research
center

library,
computer
resources, and
the MIT Press

library,

library,
research
center,
conference
center, and
extension, etc.

Operating
cost/Annual
Budget

$1,428 million

N/A

N/A

N/A

$650 Million

D. University Organizational Structure
In addition to the differences in the type of institution the programs are housed in, and
different program titles, each of the programs is also based in different parts of the
universities, which provides a clue to the program’s direction and emphasis. Detailed
information is presented below.
Table 41: Summary of the STS Programs’ University Affiliations
Institution

University Affiliation

Cornell S&TS

College of Arts & Sciences

Princeton STEP

School of Public and International Affairs

MIT STS

School of Humanities, Arts and Social
Sciences

RPI STS

School of Humanities and Social
Sciences

VA Tech STS

College of Arts and Sciences/Center for
Interdisciplinary Studies

E . Program Statements
The review of literature indicates that STS represents a rather diverse field of study.
The program statement/program description of the 5 programs studied for this research
provides evidence of such diversity. In the program statements, 2 programs use the word
“field” to describe science and technology studies (Cornell and RPI), 2 programs use
“interdisciplinary” to describe the nature of their programs (MIT and VA Tech), and 3 of
the programs’ research and emphasis areas are described as “contemporary” (Cornell,
Princeton, and MIT). Each program statement also presents a slightly different program
emphasis, views on science and technology, and program approach. More detailed
information is summarized in Table 42.

Perceptions of Technology (Wang)
101

Table 42: Summary of STS Program Statements
Institution
Cornell S&TS

Program Statement/Program Description
The Graduate Field of S&TS is devoted to training and research in one of
the most exciting of contemporary academic disciplines. S&TS is
concerned with understanding science and technology as historical and
cultural productions.
Our approaches throughout are both descriptive (aimed at understanding
how science and technology are done) and normative (for example,
showing where actual practices and professed norms are in conflict).

Princeton STEP

The goal of the program is to develop a deeper understanding of 1) the
nature of scientific, technological, and environmental problems and
opportunities; 2) the specialized methods used for analyzing scientific,
technological, and environmental issues; 3) the impact of science,
engineering, and environmental analysis on national and international
policy.

MIT STS

The program is a unique interdisciplinary program for creative thinking about
science based, technological, and globally interdependent societies.
The program attempts to reconnect the two cultures: to place in
conversation the disciplinary approaches of the social sciences, humanities,
sciences, and engineering; and to bring together the diverse interests and
methods of historians of science, historians of technology, anthropologists,
psychologists, literary critics, students of media, and social and political
historians. Emphasizing particularly the 19th and 20th centuries, faculty and
students seek to understand the emergence and continuation or
disintegration of scientific and technical ideas intellectually and
institutionally.

RPI STS

The field of science and technology asks fundamental questions about the
role of science and technology in social changes.
It integrates insights from the humanities and social sciences into a coherent
body of knowledge that provides a basis for action. As they grapple with this
central issue in the contemporary world, students in this field can expect
broad, rigorous training, with commensurate intellectual rewards.
The Department reflects Rensselaer’s commitment to the development of
STS as a field of inquiry. The graduate program emphasizes the cultural,
historical, economic, political, and social dimensions of scientific and
technological society, with a focus on ethical and value issues.

VA Tech STS

The program in STS offers interdisciplinary perspectives on the interactions
among science, technology and society. Coursework addresses, among
other things, conceptual and social factors affecting the development of
science and technology, interactions between science and technology,
and the mutual interactions between science and technology and society.

F . Degrees Offered
Although the main focus of this research was doctoral students’ perceptions of
technology in STS programs, it is interesting to note that in addition to offering a doctoral
degree that many other options exist among the programs. Of the 5 programs studied, in
addition to offering general STS courses at the undergraduate level, 1 offers B.S. degrees
in STS; 1 offers certificates to B.A. or B.S. students completing the program requirements;
1 offers combined B.S. degrees with other departments; 1 offers B.S. degrees in a
Humanities, Science, and Technology option within a Liberal Arts and Science program;
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and 1 offers B.A. degrees in either Biology and Society or Science and Technology
Studies. At the graduate level, 2 offer M.S. in STS and 1 offers certificates to M.P.A.
students completing the program requirements. Detailed information is presented below.
Table 43: Summary of Degrees Offered
Cornell S&TS
• B.A. in Biology
and Society;
• B.A. in Science
and Technology
Studies
• Ph.D. in STS

Princeton STEP
• “STEP
Certificate” for
B.A. or B.S.
students
completing the
program
requirements;
• “STEP
Certificate” for
M.P.A. students
completing the
program
requirements;

MIT STS
• Combined B.S.
degrees with
other
departments

RPI STS
• B.S. in STS
• M.S. in STS
• Ph.D. in STS

• STS Ph.D. in the
History and Social
Study of Science
and Technology

VA Tech STS
• B.S. degree
option in
Humanities,
Science, and
Technology
within Liberal
Arts and Science
undergraduate
program;
• M.S. in STS
• Ph.D. in STS

• Ph.D. in Science,
Technology and
Environmental
Policy

G . Program Emphasis/Tracks
As the program statements indicate, each program has slightly different directions and
emphasis areas. VA Tech calls their emphasis areas “tracks.” Cornell designates areas of
specialization. Princeton merely presents a list of possible subject areas to the students.
MIT and RPI leave it to the individual students to work out with their advisory committee
within the premises of the program the areas they want to emphasize or concentrate on.
However, formalized or not, when it comes to an individual student’s program of study, all
5 programs showed great flexibility. More detailed information regarding the programs’
emphasis areas are presented below.
Table 44: Summary of Program Emphasis/Tracks
Cornell S&TS

Princeton STEP

MIT STS

RPI STS

Areas of
Specialization:

Illustrative subject
areas include:

• History of
Science and
Technology

• Arms control
(science and
security policy)

• Philosophy of
Science

• Biotechnology
policy

• Science Policy
and Politics

• Energy policy

The program
attempts to
reconnect the two
cultures: to place
in conversation
the disciplinary
approaches of the
socials sciences,
humanities,
science, and
engineering; and
to bring together
the diverse
interests and
methods of
historians of
science,
historians of
technology,

The graduate
program
emphasizes the
cultural,
historical,
economic,
political, and
social dimensions
of scientific and
technological
society, with a
focus on ethical
and value issues.

• Society of
Science and
Technology

• Environmental
policy
• Global change
science policy
• Management of
information
technology

VA Tech STS
• Science and
Technology
Studies Track
• History of
Science and
Technology Track
• Philosophy of
Science and
Technology Track
• Social and
Cultural Studies
of Science and
Technology Track
• Politics and
Policy Studies of
Science and
Technology Track
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Cornell S&TS

Princeton STEP

MIT STS

• Scientific and
technological
industrial
organization
• Economics of
natural resources
• Regulatory
Economics
• R&D Policy
• Technology
transfer, aid and
trade
• Technology and
development
• Risk assessment
and decision
science

RPI STS

VA Tech STS

anthropologists,
psychologists,
literary critics,
students of
media, and social
and political
historians.
Emphasizing
particularly the
19th and 20th
centuries, faculty
and students
seek to
understand the
emergence and
continuation or
disintegration of
scientific and
technical ideas
intellectually and
institutionally.

H . Program Requirements
It appears that all 5 programs have basic requirements that can be organized into the
categories of: coursework, language, general/preliminary examinations, dissertation
proposal, and independent research papers. A summary of the information is presented
below, followed by a closer examination of each category.
Table 45: Summary of Program Requirements
Requirements

Cornell S&TS

Princeton
STEP

MIT STS

RPI STS

VA Tech
STS

Coursework

4 STS
courses+*

11 courses

10 subject
requirements

60 credit hours

90 credit
hours

Language**

1

1

2

N/A

1***

a 3 part written
exam including
common
subject areas
and one
subject area
selected by the
student

2 of the 3
areas:
science
studies,
technology
studies, or
policy studies,
plus the
student’s own
area of
concentration

written and
oral exams in
3 common
subject
areas plus 1
subject area
selected by
the student

upon
satisfactory
completion of
the general
exams

N/A

upon
satisfactory
completion of
the
preliminary
exam

General/Preliminary
Examinations

Dissertation
Proposal

written &
oral exams in
specific
subject areas

a take-home
integrated
exercise

upon
committee
approval

presents a
preliminary
dissertation
proposal in a
seminar format

and 2 topical
examination
areas selected
by the student
(both written and
oral)
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Requirements

Cornell S&TS

Princeton
STEP

MIT STS

RPI STS

Independent
Research Paper

presents the
results of their
second year
research
project in a
departmental
seminar and/or
professional
journal or
meeting.

submits an
independent
research paper
for publication
(which may be
singly or multiply
authored with the
student as the
primary author).

submits
research paper
or papers of
publishable
quality.

N/A

VA Tech
STS
N/A

*There is no specific required coursework except 1 introductory seminar, and courses in at least three of the
four main subject areas.
**Represents a foreign language relevant to the doctoral research.
***Varied, based on the date of enrollment and the committee.

I . Coursework.
As the above table shows, each program has slightly different requirements regarding
coursework; some are very specific and some are rather flexible. Nevertheless, a set of
“core courses” exists in each of the programs that are required to be taken by all students
enrolled in the programs. In general, the core courses consist of courses that can be
organized into the categories of: subject courses and research method courses. The
research method courses include both quantitative and qualitative methods and are offered
by all 5 programs. The different subject courses offered by the programs are rather distinct
and make each program unique. More detailed information is presented below.
Table 46: Summary of Subject Core Courses
Cornell S&TS
• Introduction to
Science &
Technology
Studies
• Introductory
theoretical and
methodological
courses in at least
3 of the 4 main
subject areas:
history,
philosophy,
sociology, and
politics of science
and technology.

Princeton STEP

MIT STS

• Science,
Technology and
Public Policy

• A seminar in
historical
methods

• Methods in
Science
Technology and
Public Policy

• A seminar in
social theory
and analysis

• Subject area
course in science
and technology
policy
• Microeconomic
theory
• Macroeconomics
• Advanced
Economic Analysis
• Politics
• Additional
Disciplinary
Perspective (an
advanced politics

• Integrative
seminar
• 2 courses in
history of
technology,
history of
science,
ethnographic
methods, social
studies of
sciences, or
history of
medicine

RPI STS
• Nature of
Inquiry
• Technology
and Social
Theory
• Science and
Social Theory
• Science,
Technology,
and Policy

VA Tech STS
• 2 of the following 4
pairs of courses:
(12 CH)
• 2 courses in the
history of science
& technology
• 2 courses in the
philosophy of
science and
technology
• 2 courses in the
social studies of
science and
technology
• 2 courses of an
interdisciplinary
character
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Cornell S&TS

Princeton STEP

MIT STS

RPI STS

VA Tech STS

course or an
approved course in
anthropology;
History of Science;
or Sociology).

In addition to seminars, it appears that most STS courses (as most graduate courses
cross disciplines) are structured as a combination of reading, lecture, and discussion. The
majority of courses have an extensive list of readings related to the course that include
books and articles, except case studies included in many courses offered by the STEP
Program at Princeton University. Furthermore, an active participation in discussions was
also a common requirement of STS graduate courses.
J.
Number of Technology Related Courses Required
Although none of the five programs studied required specific technology related
courses (that is, solely focused on aspects of technology), a minimum of four science and
technology related courses are required as course courses by all five. Again, these courses
are: history of science and technology; philosophy of science and technology; social studies
(or sociology) of science and technology; and science and technology policy.
K . Number of Technology Related Courses Offered
Although none of the programs studied require specific technology related courses,
each program offered various numbers of technology related courses each academic year.
Some courses focused on a specific technology, some discussed the relationship between
technology and science in general terms. Some courses were cross-listed with
undergraduate courses and some were for graduate students only. A detailed information is
presented in the table below.
Table 47: Summary of Technology Related Courses Offered
Cornell S&TS*
• Components and
Systems: Engineering
in a Social Context
• Innovation: Theory &
Policy
• Inside Tech: The
Social Construction of
Technology
• Introductory Seminar
in Science &
Technology Studies
• Technology Transfer
Issues
• Workshop on Law,
Science &
Technology
• Biotechnology & Law

Princeton STEP
• Science,
Technology, and
Environmental
Policy
• Methods in
Science,
Technology and
Environmental
Policy

MIT STS
N/A

RPI STS

VA Tech. STS

• Introduction to
Science &
Technology
Studies

• Contemporary
Issues in Science
and Technology
Studies

• Readings in
Science &
Technology
Studies

• Main Themes in
the History of
Science and
Technology

• Topics in Science
& Technology
Studies

• Main Themes in
the Philosophy of
Modern Science
and Technology

• Law, Values,
Public Policy:
Perspectives on
Science &
Technology

• Science,
Technology, and
the Enlightenment
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Cornell S&TS*

Princeton STEP

• From the Phonograph
to Techno
• Knowledge,
Technology &
Property
• Public
Communication of
Science &
Technology
• Science &
Technology in Global
Perspective
• Science, Technology
and Cold War
• Seminar in the History
of Technology
• Society, Technology
and the Body
• The Military & New
Technology

MIT STS
N/A

RPI STS

VA Tech. STS

• History and
Cultural
Perspectives on
Science &
Technology

• Advanced Topics
in History of
Modern Science,
Technology, and
Medicine

• Social Effects of
Science &
Technology

• Cognitive Studies
of Science and
Technology

• Human
Dimensions of
Biomedical
Technologies

• Critical
Approaches to
Science and
Technology

• Politics of Science
and Technology

• Normative
Structuring of
Science and
Technology

• Risky
Technologies
• Gender, Science,
& Technology
• History of
American
Technology
•Topics in Science
and Technology
studies
• Concepts/
Research Seminar
in Science and
Technology

• Cultural Studies
of Science and
Technology
• Advanced Topics
in Social Studies
of Science and
Technology
• Advanced Topics
in Science and
Technology
Policy

• Technology and
Theory
• Seminar in
Science and
Technology Policy
• Western Science
and Technology
*Cross-listed with Undergraduate Course

L.
General/Preliminary Examination.
Of the 5 programs studied, all require students to take general or preliminary
examinations when they have completed their coursework. However, as expected, the
format and the content of the examinations vary. It appeared that all 5 programs require
written examinations and 3 require both oral and written examinations. Generally
speaking, the content of the examinations appears to consist of at least two parts: a common
subject area (s) from the program and a subject area selected by the student in consultation
with their advisory committee prior to the examinations.
According to the program statements, the general/preliminary examinations usually take
place at the end of the second year or the beginning of the third year. The duration of the
examination usually is several days, the written examinations are mainly essay-style, and
the student’s response to the written exam usually serves as a basis for the oral
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examinations. In most cases, the content of the examinations includes but is not limited to
the content of the coursework and the satisfactory completion of the examination is used as
an indication for the student’s readiness to conduct their dissertation research. It should be
noted that the examination committee usually consists of at least 3 faculty members,
including the main advisor and an additional faculty member from the STS department. In
most cases, the student works with his/her committee on a reading list prior to the
examination.
In terms of the content of the examinations, as mentioned above, there is a common
subject area and a subject area selected by the student. Even though the programs differ in
their program directions and emphasis areas, the majority of them appear to want to make
sure their students are competent in the areas of history, philosophy, and sociology of
science and technology. Four of the 5 programs include these areas in the common subject
area for their general/preliminary examinations. In addition, four programs also include
science and technology policy in their examinations. More detailed information is
presented below.
Table 48: Summary of the Common Subject Areas for STS General/Preliminary Examination
Cornell S&TS

Princeton STEP

MIT STS

RPI STS

3 of the 4 major
divisions of S&TS:

A take-home
integrated
exercise in
science and
technology policy
methods and
research skills
that will be set by
the STEP
committee

1 of the 4 following
areas: Social
study of science
& technology;
cultural
perspectives on
science &
technology;
history of
science; history
of technology;

2 of the 3 following
areas:

• history of science
& technology
studies
• philosophy of
science &
technology
studies
• politics of science
& technology
studies;
• sociology of
science &
technology
studies.

• the history &
historiography of
a field of history
or methods and
theoretical
foundations of a
field of the social
sciences

• science studies
• technology
studies
• policy studies

VA Tech STS
• history of
science &
technology
• philosophy of
science &
technology
• social studies of
science &
technology
(including S&T
policy)

Although all the programs have similar common subject areas required for the
general/preliminary examinations, little evidence exists to further demonstrate the extent of
the similarities. Surprisingly, upon close examination of the reading lists from MIT and
VA Tech., there are only seven books appearing on both lists. These books are:
• Basalla, G. (1988). The Evolution of Technology. Cambridge: Cambridge
University Press.
• Bijker, W.E, Hughes, T. P., & Pinch, T. (1989). The Social Construction of
Technological Systems: New Directions in the Sociology and History of
Technology. Cambridge: MIT.
• Cowan, R.S. (1983). More Work for Mother: The Irons of Household Technology From the Open Hearth to the Microwave. N.Y.: Basic Books.
• Hounshell, D. A. (1984). From the American System to Mass Production 18001932. Baltimore: The Johns Hopkins University Press.
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•
•

Hughes, T. (1989). American Genesis. London: Penguin.
Noble, D. (1977). America by Design: Science, Technology and the Rise of
Corporate Capitalism. New York: Knopf.
• Winner, L. (1986). The Whale and the Reactor: A Search for Limits in an Age of
High Technology. Chicago: University of Chicago Press.
Two of the books listed above were also used as textbooks in the introductory course
by the Cornell S&TS program. These books are:
• Bijker, W.E, Hughes, T. P., & Pinch, T. (1989). The Social Construction of
Technological Systems: New Directions in the Sociology and History of
Technology. Cambridge: MIT.
• Winner, L. (1986). The Whale and the Reactor: A Search for Limits in an Age of
High Technology. Chicago: University of Chicago Press.
M.
Activities and Resources
In addition to coursework and guidance from faculty, all 5 programs provide a variety
of activities and resources to the students. Activities ranged from informal social
gatherings of potlucks and picnics to well-organized and funded academic conferences and
lecture series. However, one common activity among the programs is a weekly lunchtime
seminar. Most of the time, the seminars are used to present the most recent research in the
STS community and there are as many invited guest presenters to the seminars as internal
presenters from the departments. More detailed information is presented below.
Table 49: Listing of Program/Department activities
Cornell S&TS
• Science Studies
Reading Group:
Brown Bag Lunch
• Colloquium
(seminar):
(informal
lunchtime
seminars for
faculty &
graduate
students at which
local scholars,
including the
S&TS graduate
students may
present their
work.
• Workshops/
Conferences:
annual workshop
sponsored by a
training grant from
the National
Science
Foundation.

Princeton STEP
• Lunchtime
Seminar Series

MIT STS
• Proseminars
• STS Colloquia
• Weekly colloquia
and annual
conferences
funded by the
Dibner Institute
for the History of
Science
• Various
conferences and
projects funded
by private
foundations

RPI STS

VA Tech STS

• Colloquium
series: weekly
series combines
lectures by
leading
researchers in
science and
technology
studies from
outside of the
Dept. with
presentations on
current research
by Dept. faculty
and students

• Annual
conferences
sponsored by the
Center for
Science and
Technology
Studies (CSTS)

• Brown bags and
potlucks

• STS Lunch
Discussions:
weekly
discussions on a
range of topics
related to STS

• STS Film Series:
coordinated by
students; the
series features
films that address
the issues of
STS, broadly
conceived.
Students and
faculty suggest

• Nicolas C.
Mullins Lecture:
annual lecture
sponsored by the
CSTS
• STS Seminar
Series

• The Innovation
Forum
• Choices and
Challenges
Project: a public
outreach program
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Cornell S&TS

Princeton STEP

MIT STS

• Nordlander
lecture series in
Science and
Public Policy (by
postdoctoral
fellows in S&TS)

RPI STS

VA Tech STS

films and then
provide an
introduction
before and
facilitate a
discussion after
the showing

to explore the
social and ethical
dimensions of
science and
technology

In terms of the topics of the seminars, colloquia, and conferences, there was no
obvious trend that could be observed within or among the programs except an annual
“theme” within each program. The range and scope of the topics were as diverse as the
presenters/speakers. In addition to providing updated information regarding individual
STS faculty and graduate student’s research results, many present the “current issues”
related to the various aspects of STS, such as topics in gender and technology, medicine
and technology, biotechnology and policy, and information technology. Although the
majority of the seminar speakers/presenters were STS faculty members and students,
scholars from areas of policy, philosophy, sociology, and science also presented. In
addition, non-academia such as policy makers, museum curators, and researchers also
presented or spoke at seminars, colloquia, and conferences.
It is interesting to note that between 1997 and 2000, only one faculty member from the
MIT STS program and a postdoctoral fellow from Cornell University’s S&TS program
participated in another STS program’s seminar series (VA Tech.). And, one student each
from RPI and VA Tech participated in the Cornell University’s Graduate Conference
“Technology and Identity” in 1999.
Resources wise, in addition to other academic departments, a library system, and
computer facilities within the universities, all 5 programs have visiting scholars, 3 have
editorship of STS related publications, and 2 have post-doctoral fellows. Other resources
also include websites and faculty and student joint projects. More detailed information is
presented below.
Table 50: Listing of Program/Department Resources
Cornell S&TS

Princeton STEP

MIT STS

• Adjunct faculty
from other
departments

• Affiliate faculty
from other
departments

• Adjunct faculty
from other
departments

• Departmental
Newsletter

• Library system

• Faculty and
student projects:
including working
papers by
students and
faculty

• Editorship of Isis,
Osiris, Public
Understanding of
Science, and IEEE
Technology and
Society Magazine.
• Lecturers
• Library system:
including archival
resources
• Mellon
Posdoctoral
Fellows

• Postdoctoral
fellows
• Program/
Departmental
website: including
links to faculty
and student
homepages,
abstracts of
STEP
publications and
links to other
related resources
• Visiting lecturers

• Graduate Fellows
• Departmental
Newsletter
• Library system:
including archival
resources
• Program/
Departmental
website: including

RPI STS
• Departmental
Newsletter
• Editorship of The
Anthropology of
Science and
Technology
• Faculty from
other
departments
• Library system
• Program/
Departmental
website: including
links to faculty
and student
homepages

VA Tech STS
• Faculty from
other
departments
• Editorship of
Science,
Technology &
Human Values
and Perspectives
on Science
• Library system
• Program/
Departmental
website: including
links to faculty
and student
homepages and
other STS related
resources
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Cornell S&TS

Princeton STEP

MIT STS

• Program/
Department
website: including
links to other STS
related resources

links to faculty and
student
homepages and
other STS related
resources

• Research
associates

• The Dibner
Institute for the
History of
Science:
provides program
funding (including
annual
conferences) for
history of science
and technology
and fellowship
support to
students who do
history of science
and technology

• Visiting scholars

RPI STS

VA Tech STS

• Public Service
Internship:
places students
in nonprofit and
governmental
agencies

• Visiting scholars

• Student
exchange
program with the
University of
Amsterdam
• Visiting
researchers

• Visiting scholars

Of the 5 programs studied, 4 had websites linked to other STS related resources. Even
though 3 programs had links to other STS program websites, none had direct links to all of
the other 4 programs studied. More detailed information is presented below.
Table 51: Listing of STS Related Programs Website Links
Cornell S&TS
• The Australian National
University/ANU Social
Sciences Server
• Carleton College,
Environmental and
Technology Studies
Program
• Carnegie-Mellon
University: Department
of Engineering and
Public Policy
• University of
Edinburgh: Science and
Technology Studies
• University of
Edinburgh: Science
Studies Unit Home Page
• Georgia Institute of
Technology: School of
History, Technology, &
Society
• Kennedy School of
Government, Harvard
University: Center for
Science and

Princeton STEP
• The NCSU
Directory of
Science and
Technology
Programs

MIT STS
• Anglia Polytechnic
Science and
Technology Studies
Unit
• Berkley Office for
the History of
Science and
Technology
• Bielefel Institute for
Science and
Technology Studies
• Cornell University
Department of
Science &
Technology Studies
• Edinburgh Science
Studies Unit
• Edinburgh Science
and Technology
Studies
• Georgia Institute of
Technology School of
History, Technology,
and Society

RPI

VA Tech STS

N/A

• Comprehensive STS
Resources by NCSU,
Program in STS
• Stanford Program in
Genomics, Ethics,
and Society
• Virginia Tech Science
and Technology
Studies Program
Home Page
• UIUC: Science,
Technology,
Information, Medicine
Program
• Georgia Institute of
Technology: School of
History, Technology,
and Society
• Georgia Institute of
Technology: School of
Public Policy
• NCSU: Program in
Science, Technology
& Society

Perceptions of Technology (Wang)
111

Cornell S&TS
• University of East
London: Department of
Innovation Studies
• University of Maryland:
Committee on the
History & Philosophy of
Science
• MIT: Program in
Science, Technology &
Society
• MIT: Technology and
Policy Program
• University of
Minnesota: Program in
the History of Science &
Technology

Princeton STEP

MIT STS
• Harvard History of
Science
• Harvard Center for
Literary and Cultural
Studies
• Minnesota History of
Science and
Technology
• Lancaster Centre for
Science Studies &
Science Policy
• North Carolina State
University Program
on Science,
Technology & Society

• Minnesota Center for
Philosophy of Science

• Pittsburgh History
and Philosophy of
Science

• NCSU PSTS Home
Page

• Princeton History of
Science

• Pennsylvania State
University: Science,
Technology & Society
Program

• Rensselaer Science
and Technology
Studies

• Princeton University:
Program in Science,
Technology, and Public
Policy
• University of Quebec at
Montreal: Science &
Technology Studies
Program
• Rennselear
Polytechnic Institute:
Department of Science
& Technology Studies
• Stanford University:
Program in Science,
Technology & Society
• Tiburg University,
Netherlands:
Environmental Ethics
and Social Studies of
Science and
Technology
• University of Tokyo:
Research Center for
Advanced Science &
Technology (RCAST)
• Vassar College:
Program in Science,
Technology, & Society

• Santa Cruz Program
in the History of
Consciousness
• Stanford Program in
Science, Technology
and Society
• UCLA Center for the
Cultural Studies of
Science, Technology,
and Medicine
• University of Toronto
Directory: History and
Philosophy of
Science and
Technology
• Worldwide Guide to
Science Studies
Programs

RPI
N/A

VA Tech STS
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Cornell S&TS

Princeton STEP

MIT STS

• Virginia Tech: Science
& Technology Studies
Program

RPI

VA Tech STS

N/A

• Washington University:
Department of
Engineering and Policy
• The University of
Wollongong Dept. of
Science & Technology
Studies

In addition to links to other STS related programs, it also appears that the 4 programs
differ on other STS related resources as well. There is not a single website that is linked to
by all four programs. More detailed information is presented below.
Table 52: Listing of STS Related Website Resources Links
Cornell S&TS
• American
Association for the
Advancement of
Science
• The Australian
Science Archives
Project Canberra
• European
Interuniversity
Association on
Science,
Technology, &
Society (ESST)
• History of Science
Society Home Page
• The IEEE Society
Social Implications
of Technology home
page
• MIT: WWW Virtual
guide to the history
of Russian and
Soviet Science and
Technology.
• The National
Science Foundation
• NCSU STS Links
• NYU directory of
Medical Humanities
Programs
• The Museum of the
History of Science,
Oxford
• Sci-Tech Magazine

Princeton STEP
• A link to the virtual
US Office of
Technology
Assessment Web
site
• The Student
Bioethics Forum
• Prof. Kammen’s
document on
careers and
opportunities in
energy and the
environment
• Links to other sites
of general interest in
science and
technology
• Guide to graduate
education in
science,
engineering and
public policy
• Science and
Technology page
maintained by the
American
Association for the
Advancement of
Science
• Risk World
• Should We Risk it?
A book by former
Professor Kammen
and David M.
Hassenzahl

MIT STS
• History of Philosophy
of Science Working
Group
• History of Science
Society
• International Society
for History, Philosophy,
and Social Studies of
Biology
• Society for Social
Studies of Science
• The Society for the
History of Technology
• WWW Virtual Library:
History of Science,
Technology and
Medicine
• Worldwide Guide to
Science Studies
Programmes
• The Loka Institute

RPI
N/A

VA Tech STS
• 4S/ESAC 98’s
Jointing Meeting,
Saint Mary’s
University, Halifax,
Canada
• 4S/97’s Meeting,
University of
Arizona, Tucson
home page
• 4S/EASST 96’s
Bielefeld
Conference home
page
• Society for Social
Studies of Science
Home Page
• European
Association for the
Study of Science
and Technology
• The World Wide
Guide to Science
Studies Program
Home Page
• TECHNO-THINGS:
Interactive STS
Web Page
• WWW Virtual
Library: History of
Science,
Technology &
Medicine
• The LOKA Institute:
Technology and
Democracy Project
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Cornell S&TS
• SHOT: The Society
for the History of
Technology

Princeton STEP

MIT STS

RPI

VA Tech STS
• CPSR: Computer
Professionals for ?

• Technoscience:
Newsletter of the
Society of Social
Studies of Science
(4S)
• Technothings
(Durham University)
• WWW Virtual Library
for the History of
Science,
Technology, and
Medicine

Section Four: Data Comparisons
Limited data from the survey matched the data from other sources in the same categories
since the survey focused on the students only and other data went beyond the scope of the
students. The following section describes the similarities and difference of data that were
in the same categories.
A. Student Demographic Information
As stated before that the total STS doctoral student population among the five programs
studied seems to remain around 100 per academic year. The gender ratio between the
female and the male students was approximately 1: 2 in the survey vs. the 3: 5 ratio in the
entire population. The highest age range among the survey participants was 30-39 and that
the second highest age range was 20-29 which seems to reflect the age range among the
STS doctoral student population based on the available personal information. In terms of
ethnic backgrounds, both survey data and data from other sources shows that the majority
of students were white, non-Hispanic.
B. Student Academic Backgrounds
Even though there were not enough data from the survey or the individual students’
files to draw an inclusive picture of the entire STS doctoral student population, it appeared
that a fair amount of students did come from diverse academic backgrounds—social
sciences, natural sciences, engineering, and interdisciplinary areas, as well as crossdisciplinary backgrounds.

Perceptions of Technology (Wang)
114

CHAPTER FIVE
CONCLUSION AND DISCUSSION
The following section presents research findings. It includes two parts. Part one
provides the research findings in relation to the research questions with discussion. Part
two presents recommendations for further studies.
Restatement of The Problem
The problem of this research was to investigate, compare, and analyze perceptions of
technology among doctoral students, and to identify the institutional factors that influenced
these perceptions. Four research questions were developed to guide this study.
1. What are the various perceptions of technology that exist among technology
scholars?
2. Do STS program doctoral students differ in their perceptions of technology?
3. What are the program and institutional factors that influence student’s perceptions
of technology?
4. What are the personal characteristics of STS doctoral students?
Part One: Findings and Discussion
There were many interesting as well as surprising findings regarding each of the
research questions. The following section provides a brief summary of the findings,
followed by a discussion of the findings and the implications of these findings in relation to
each research question.
Research Question 1: What are the various perceptions of technology
that exist among technology scholars?
Based on the data, there was little disagreement among the scholars of technology
identified for this research about the nature of technology. Most seemed to agree that
technology is not an applied science, that it has multiple definitions, and that is fluid (i.e.,
depending upon economic, social, cultural, political, and historical contexts). Some also
believed that perceptions of technology are “experience-based.” However, when it comes
to the subject of the study of technology, various opinions and arguments surfaced. It is
neither surprising that this phenomenon exists nor that the opinions and arguments
coincided with the scholars’ individual backgrounds. In this research, the most interesting
finding was that the most vocal group of scholars with regard to the subject of the study of
technology came from “technology education” and that there was a wide range of opinions
and disagreements among them. It appears that the core of the argument is centered around
whether technology is a “discipline” or not and what the “curriculum” should be, regardless
of its “disciplinary status.”
It was confusing at times to try to comprehend the true logic behind some of the
arguments when there was an acknowledgement of the existence of an “agreement of
disagreements” regarding how to define technology at the “philosophical” and “intellectual”
levels. It is quite ironic that scholars agreed that the best educational approach to the study
of technology is multidisciplinary or interdisciplinary but in reality they often appeared to
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use only the methods and tools from the discipline in which they were trained. So, the
question becomes what is a multi- or inter- disciplinary approach?
It was interesting to find that the identification of the so-called “scholars of technology”
or “technology experts” was no less controversial and difficult than trying to define the
subject of technology itself. It was during the review of literature process that this
researcher found that there was disagreement on who the “experts” were and that there was
no formal established method or criteria used for the identification. It was found that there
was also a lack of definition for the term “expert.” Nevertheless, it appears to be easier to
identify “scholars” than “experts” under the realm of academia since the method of citation
analysis is a familiar one—counting the number of publications written on certain subject
areas and the number of citations.
However, there was a problem prior to the citation analysis—identifying the
representative publications related to the subjects of the nature of technology and the study
of technology. According to West Virginia University reference librarians, the
classification system developed by the Library of Congress for identifying subjects is the
most recognized and most used system by the majority of library systems and databases.
According to the Library of Congress classification outline, there are 17 subclasses under
Technology. Of the 17 subclasses; 9 are various forms of engineering; 1 is building
construction; 1 is motor vehicles, aeronautics, and astronautics; 1 is photography; 1 is
chemical technology; 1 is manufacturing; 1 is handicrafts, arts, crafts; 1 is home
economics, and 1 is general technology. And, under the subclass T (general technology),
the majority of the categories are industrial related subjects except technical education and
technological change. Thus, it appeared that the most recognized concept /perception of
technology is rather “application specific,” (i.e., engineering or industrial related). If we
accept this concept of technology as representative of the general public’s perception, then
there seems to be a gap between the public and the scholars of technology identified for this
research. The main differences seems to be the recognition of the product of technology
(the tangible ends of technology, such as computers) vs. the definition and the philosophy
of technology (knowledge and meaning of technology), even though the subject of the
study of technology is often tied to the product of technology.
According to the data, it was found that among the 51 articles published by the 29
scholars (including coauthorship) that: there were almost five times more articles on the
subject of the study of technology than on the nature of technology (42:8). More than one
third of these scholars (i.e., their articles) were never cited (11 out of 29); 16 articles were
cited more than once; and 8 articles were cited more than twice excluding the scholars citing
their own works. Four out of the 29 scholars were listed or indicated as STS faculty
members of various institutions at the time of publication, although only one of them is a
faculty member among the five programs studied. So, should those individuals who were
never cited be recognized as “scholars of technology?” Or should we only recognize the
ones who were repeatedly cited? What about the individuals who did not write about the
nature of technology or the subject of the study of technology but studied technology
related topics extensively, as one of the survey participants identified?
Related to these questions is the surprising finding that citation analysis is not the
method any of the survey participants would use to identify the scholars of technology. As
a matter of fact, only two of the participants listed the number of publications as a part of
the criteria they would use to identify the scholars. According to the data, it appears that
those STS doctoral students who participated in this research were somehow “exposed” to
the scholars of technology through means other than publications. As to what these means
were, the researcher can not even guess. Another unexpected finding is that “selfidentification” is an acceptable way to identify scholars of technology. According to
several survey participants, this includes those who call themselves technology scholars
and those who think of themselves as one. Furthermore, some participants indicated that
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anyone and everyone who thinks about technology, addresses technology as ideology, and
those who are concerned about technology could all be identified as scholars of technology.
So, how do we identify “the body of the work” if we don’t use the same method and
criteria to identify the scholars? Who are the ones behind the body of work? The problem
of identifying scholars of technology perhaps explains the phenomenon of so few overlaps
of required readings and textbooks among the programs. If we don’t read the same books
or study the same “body of work,” can we still gain the same knowledge? What is the
common language we share and where does it come from? How do we start a dialogue
when the lack of common language might be a problem? Or, is it possible that because
technology is “experience-based,” as some identified scholars stated, that the “shared
experience” of the human race is enough?
It was unexpected to find that the only person who can safely be labeled as a “scholar
of technology” is Langdon Winner. He has not only published more articles and books on
the subject of the nature of technology and the subject of the study of technology, his
publications were also the third most frequently cited among the publications identified for
this research. Furthermore, his book The Whale and the Reactor was not only one of the
seven books that appeared on more than one STS program’s reading list for their doctoral
student’s preliminary/general examination, but it is also a required reading for most of the
Technology Education programs across the country. In addition, he is the only faculty
member among the STS programs who has reached such a level of recognition, although
he is listed as a Professor of Political Science in the department of STS and all his postsecondary degrees were in Political Science.
Yet another surprising finding is that among the over 110 publications the STS doctoral
students and faculty members were published in, only three were among the 13 journals
identified for this research as representative journals of technology. These journals are:
The Bulletin of Science, Technology, and Society; Science, Technology, & Human Values;
and Technology and Culture. According to the classification system the Library of
Congress used, all three journals are under the social sciences. Does this mean that STS
faculty members and doctoral students are more familiar with social science approaches (at
least when expressing their works)?
Research Question 2: Do STS program doctoral students differ in their
perceptions of technology?
Based on the survey data, the STS doctoral students seem to differ in their perceptions
of technology. There was no consensus among the participants regarding the definition of
technology. A near “anti-definition” (refusal of a set definition) phenomenon appeared to
exist among the participants and non-participants alike. In fact, several non-participants
expressed their refusal to participate in this research, citing a strong disbelief that the
missing consensus on the definition of technology might be one possible reason for the
uncertainty in the future direction of STS. Several STS students interviewed
communicated that this “missing definition of technology” phenomenon is the reason why
STS is “exciting” yet others expressed their frustration over this phenomenon. At the same
time, several individuals who left the STS doctoral programs explained that the existence of
this phenomenon—a missing consensus on the definition of technology—was their reason
for leaving the programs.
It was found that STS doctoral students who participated in the survey recognized
many important technological concepts/principles that were not recognized by the
International Technology Education Association (ITEA) (as stated in the survey instrument
question 2). And, that except “technological activities have both positive and negative
impacts on individual, society, and the environment,” none of the other concepts/principles
listed, in their views, were more important than any other. The one obvious difference
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between the survey participants and the ITEA regarding the importance of technological
concepts/principles is the role of “society.” It appeared that, not surprisingly, the
concepts/principles the participants suggested were under a stronger “social/cultural
context” than the ones identified by the ITEA.
One initially shocking finding was that many STS doctoral students did not recognize
some of the statements of well-known scholars (such as Ellul and Winner) as stated in
survey instrument question 3. However, once the finding of a lack consensus on how to
identify scholars of technology and how few common readings existed among the
programs, the shock wore off. It was interesting to find a wide range of responses
regarding these statements. Of the 18 statements, only one statement solicited two different
responses, three statements solicited three different responses, and 14 statements solicited
at least four different responses by degrees of agreement, which means that there were
always two people with nearly opposite responses (i.e., strongly agree vs. strongly
disagree or agree vs. undecided). This wide range of responses seems to indicate the
existence of possible different perceptions.
Furthermore, according to the survey data, the STS doctoral students seem to differ on
their opinions as to what extent the study of technology should be offered at the college
level, as well as what the educational objectives of the study of technology should be. It
appeared that the majority of them agreed that interdisciplinary courses are the most
appropriate academic home for the study of technology, however, they disagreed on
whether these courses should be for minor, major, or elective courses. Nor could they
agree on whether the study of technology should be for undergraduate students or at the
graduate school level only.
One of the most surprising findings from the survey was that more than one half of the
participants did not understand the question when asked their opinions on how should the
contexts of the study of technology be categorized and why. Additionally those who did
respond to the question seems to place the contexts under disciplinary approaches rather
than the different technological systems categories that are so familiar among the
technology education community. It was curious to find the reoccurring emphasis on the
importance of understanding the interrelationship among science, technology, and society
but minimum mention of understanding what technology is and how it works—especially
when the majority of survey participants predicted that the importance of technology will
further increase and that the relationship between technology and society will be even more
significant.
If we assume that a high percentage of these STS doctoral students will eventually
become professors (as alumni indicated in program information) and that they really
haven’t had the opportunity to think through some of these educational related issues
regarding the study of technology, how do we know what kind of knowledge the students
should have before their enter college? or what they will have upon entering college? Are
we confident to say that the future generation will make responsible and wise decisions
regarding technology if they are aware of the interactions among science, technology, and
society? Can we solve some of the technology related problems without knowing how it
works (especially under the belief, as many participants indicated, that a scholar of
technology can be anyone and everyone who thinks about technology and/or thinks of
themselves as a scholar of technology)? How do we ensure the accuracy of the
knowledge? How do we evaluate it?
From the survey responses, it appears that STS doctoral students knew how to study
technology from the social, cultural, and the historical aspects (mainly from examining the
impacts of technology) but either did not know how to study technology from the technical
knowledge aspect or did not think knowing “how technology works” as important when
studying technology. In fact, only one participant, who came from a strong engineering
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background, mentioned that having technical expertise (understanding the basis of scientific
and technical knowledge) is one criterion to identify scholars of technology. However,
when it came to the educational objectives of the study of technology, she seemed to agree
with the other participants that it should be to “gain an appreciation of the historical and
socio-cultural context” for engineering students and additionally to “understand the
interdependence of science and technology” for science students. It is interesting to note
that one of the most frequently used words by the technology education
community—“technological literacy”—never appeared in any of the survey returns or any
communications with the researcher.
In the researcher’s opinion, the data both from the survey and other sources presented a
somewhat worrisome picture in this regard. There was no evidence that any of the STS
Ph.D. programs studied were providing any “technical” or “educational” related
courses—that is, courses on how technology works or courses on how and what to teach.
However, many doctoral students did have technical backgrounds, were teaching
assistants, and were given a lot of opportunities to lead discussions and seminars. But, is
that enough to say that they will know how to teach? What about those who did not have
technical backgrounds or the opportunity to become a teaching assistant? Where will they
obtain knowledge regarding technology and learn how to teach? Is teaching technology or
STS as simple as “teaching the way we were taught?” What about those who were not
interested in teaching? What professions will they enter? It appeared that those alumni
who did not enter academia were in rather specialized professions. Where did they gain
their specialized knowledge and training from? Were they in the same professions prior to
the STS programs?
Upon close examination of the information obtained from the programs, an interesting
dilemma was found: on one hand, the majority of STS doctoral students seemed to be true
believers in the interdisciplinary approach, came from diverse backgrounds, and were
taught by individuals from multidisciplines. On the other hand, their research interests,
publications, presentations, and dissertations still appeared to be strongly attached to one
particular discipline or another. When we look at the alumni, we find that only three hold
faculty positions in STS programs. Of course, this research only looked at the programs at
the doctoral level and only at information that was available. It would be interesting to find
out how many STS alumni are teaching STS at other levels in college.
Again, what about those who were not interested in entering the academic arena and
those who were not so sure about the interdisciplinary approach? It was interesting to find
that the majority of the survey participants were very satisfied with the intellectual challenge
the programs provided, citing the interdisciplinary nature of STS as being the main reason.
However, several were somewhat unsatisfied with the professional competency the
programs provided. One participant expressed interest in having the program provide more
“particular professional practices and requirements that come with a career in academia” and
another expressed that “ the lack of a disciplinary home complicates professional
identification.” Several students interviewed expressed frustration over finding jobs that
will accept their interdisciplinary backgrounds without being skeptical about their
professional competency. According to the interviewees, it appeared that many equate
broad interdisciplinary backgrounds with lack of professional competency. So, it appeared
that there was a gap between the intellectual reality vs. real life reality.
It was also found that “STS” is not yet a recognized subject under the Library of
Congress classification system and that the majority of STS theses and dissertations were
under the categories of history (history of science or history of technology) and sociology.
According to the Dissertation Abstracts Online database, there were 457 theses and
dissertations found under the keywords: science, technology, and society, between 1990
and 2000. When broken down to specific institutions, it was found that there were 207,
41, 268, 60, and 105 theses and dissertations from Cornell, Princeton, MIT, RPI, and
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Virginia Tech respectively under the keywords of science and technology. However, when
these theses and dissertations were examined more closely, it was found that less than?
were dissertations by STS students. Also, the majority of descriptors used for these
dissertations were: history of science, history, political science, sociology, philosophy, and
anthropology, although there were a few dissertations that had education, engineering,
science, biology, ecology, and technology as descriptors. Does this provide yet another
clue to the perceptions of technology among the STS doctorates?
Although the survey data appears to indicate the existence of different perceptions of
technology among STS doctoral students, the conclusion can not be easily made, with the
obvious reasons being: 1) the survey data reflects less than 20% of the population, and 2)
there was limited information from other sources to provide any direct conclusive evidence.
Furthermore, there seems to be evidence of an “identity” problem among the
STS programs. As mentioned in the literature review, three different
interdisciplinary research and educational approaches to STS were identified among
the college level STS programs: a) Science, Technology, and Public Policy or
Science, Engineering, and Public Policy, b) Science and Technology Studies, and
c) Science, Technology, and Society programs (Durbin, 1989a, Mitcham 1992, and
Cutcliffe and Mitcham 1993).
According to Cutcliffe and Mitcham (1993), Science, Technology and Public Policy
programs “have a strong scientific and technical focus and are designed to train scientific
and engineering managers in the broader socio-political contexts they are increasingly likely
to encounter, or they have a more explicitly administrative focus with the intent of training
policy specialists” (p.4). Examples of such programs include the TPP at MIT and the
Engineering and Public Policy Program at Carnegie Mellon University. Cutcliffe and
Mitcham (1993) also stated that “Science and Technology Studies involves more theoretical
investigations into the social and cultural context of science and technology and their
functioning as social process” (p.5). Examples of such programs included the doctoral
programs at RPI, MIT, and Virginia Tech. They further stated that “Science, Technology,
and Society programs emphasize general education for intelligent responsible citizenship in
a highly scientific-technological society. As such, they can stress either scientific
/technology/literacy for practical citizenship and/or the contextual analysis of science and
technology as an end in itself” (p.6). Examples of such programs include STS programs at
Cornell University, Pennsylvania State University, Lehigh University, and Stanford
University.
One can hardly argue with the accuracy of the descriptions regarding the three different
interdisciplinary researches and educational approaches to STS at the college level in STS
programs. However, one can easily challenge the accuracy of programs identified under
each approach and whether the programs perceive themselves as being under these
categories. As mentioned in the methodology, identification of STS programs for this
research included their recognition as STS programs through literature review and Internet
searches. All the example STS programs Cutcliffe and Mitcham (1993) mentioned above
and many more appeared in various publications and STS programs listings and links.
Five programs were identified for this research based on the set criteria (i.e., STS
programs that offered Ph.D. degrees). These programs were: the S&TS program at
Cornell University; the STPP (STEP) program at Princeton University, the TPP program at
MIT, the STS program at RPI, and the STS program at Virginia Tech. However, when the
researcher made initial contacts with the programs and some of the students, it was found
that some of the programs did not identify themselves as STS programs, particularly the
STPP (STEP) program at Princeton University and the TPP program at MIT.
As the information obtained from the program indicated, both the STPP (STEP)
program at Princeton University and the TPP program at MIT, fit the description of the
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STS programs under the Science, Technology, and Public Policy or the Science,
Engineering, and Public Policy approach. However, one student contacted from Princeton
University expressed that his program had been “misidentified” as an STS program and
that it was inappropriate for him or others from his program to participate in this research.
And, repeated attempts at contact with the TPP program at MIT were completely fruitless.
It was later found that there was a STS program at MIT independent from the TPP program
and that the TPP program did not perceived themselves as an STS program. So, what
went wrong? Was it wishful thinking that Science, Technology, and Public Policy types of
programs were a part of the STS community? If they don’t perceive themselves as STS
programs, what type of program would they identify themselves as? Do they feel closer to
“public policy” than “STS?” What about the fact that they have been described to “have a
strong scientific and technical focus and are designed to train scientific and engineering
managers in the broader socio-political contexts they are increasingly likely to encounter, or
they have a more explicitly administrative focus with the intent of training policy
specialists?” (Cutcliffe and Mitcham, 1993, p.4).
What about the S&TS program at Cornell University? According to information
obtained from the program website, prior to 1991 there were two independent programs
“Science, Technology, and Society (STS)” and “History and Philosophy of Science and
Technology (HPST).” In 1991, the two programs were combined to form a Department
and Graduate Field of Science and Technology Studies. Does this mean that the Cornell
program changed their focus from one that emphasizes “general education for intelligent
responsible citizenship in a highly scientific-technological society. As such they can stress
either scientific /technology/literacy for practical citizenship and/or the contextual analysis
of science and technology as an end in itself” to the type of program that “involves more
theoretical investigations into the social and cultural context of science and technology and
their functioning as social process?” (Cutcliffe and Mitcham, 1993. pp.5-6) That appeared
to be the case, according to the information obtained from the program website.
So, what does this mean? Can we conclude that there is only one type of
interdisciplinary research and educational approach to STS at the doctoral level, since the
STEP program at Princeton University and the TTP program at MIT “denied” they were
STS programs and the program at Cornell University changed their approach? How do
these factors influence students’ perceptions of technology, if at all?
And, what about the programs’ website links? According to the data, the five programs
studied not only varied their links to other “STS related programs” but also to the STS
related website resources. Does this mean that one program perceived by others as an STS
program doesn’t necessarily perceive themselves as an STS program? Or is it possible that
there are programs out there that perceive themselves as an STS program but did not gain
the recognition from others?
Research Question 3: What are the program and institutional factors that
influence students’ perceptions of technology?
According to the survey data, the majority of STS doctoral students’ perceptions of
technology were changed by their programs—they gained a better understanding of the
various aspects of technology (in particular the relationship between technology and
society). It appeared that there was no obvious difference among the STS doctoral students
regarding the institutional/program factors that influenced their perceptions of technology.
Interaction between and among peers was indicated by the participants as the most
influential program/institutional factor influencing their perceptions of technology among
the factors listed on the instrument, followed by quality of faculty and interaction with
faculty. Availability of faculty and the overall courses were also ranked relatively high as
influential factors among those listed.
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It was interesting to find that there was a subtle difference between the American
students and the non-American students regarding ranked order of the factors. It appeared
that non-American students tend to perceive the faculty related factors (particularly the
quality of faculty and availability of faculty) as more influential to their perceptions of
technology than the other factors. Even though American students also ranked their
interactions with faculty as highly influential toward their perceptions of technology, they
presented somewhat different reasons for such ranking. According to those who indicated
a specific faculty member as an influential factor influencing their perceptions of
technology, they also indicated the reason as being exposed to different ideas. That is to
say that they were challenged to look at technology differently and were inspired by the
faculty member to “think for themselves.”
Another factor identified by the participants as influencing their perceptions of
technology that was not included on the list provided on the instrument is readings.
According to the data, the readings included both readings for classes and readings the
students conducted on their own. Unfortunately none of the participants provided any
specific examples of what they were reading nor did they explain how they found the nonclass related reading materials. It is intriguing to find that readings is also the more
frequently cited item by participants as the experience influencing their perceptions of
technology, followed by discussions with peers and faculty.
Although the survey data indicated that STS doctoral students appeared to differ in their
perceptions of technology, there is no obvious evidence that these differences were
institutional or program based. In other words, there are no obvious different perceptions
of technology among doctoral students from any particular program to the other, even
though the programs seem to differ from each other.
However, one participant did disclose her personal observation of the program and
claimed that there were two major different perceptions of technology among the faculty
and students. She further claimed that the different perceptions of technology among
students were highly influenced by the faculty, not for the sake of the perception itself, but
for other political reasons (such as to please the advisor or committee members). Due to
the sensitive nature of this claim and limited information available, there is not enough
evidence to prove or disapprove this observation.
However, a connection can be made between the faculty’s research interests and the
student’s research interests. Not surprisingly, the STS doctoral students, like doctoral
students in other disciplines, tend to have similar research interests as their
departmental/program faculty. In addition, it was interesting to find that the gender ratio
and academic backgrounds of the students and faculty appeared to be reflective of each
other—one female vs. two males and more presence of social sciences backgrounds than
the other disciplines.
Another expected finding was that the students tend to submit their papers to the same
publications as the faculty and attend the same conferences. Again, there is no obvious
difference among programs. One surprising finding, or a rather a non-finding was that
none of the STS faculty or students whose information were available listed the National
Association of Science, Technology, and Society (NASTS) as their professional affiliation
or mentioned any presentation at the NASTS conference. Nor did anyone list any
publications in the Science, Technology & Society Newsletter.
As mentioned before, according to the information, all five programs studied required
similar subject core courses but did not appear to use the same books for these courses. In
addition, it was found that although the programs required a similar number of technology
related courses, the number of technology related courses offered appeared vary, as well as
the subjects of the courses. Unfortunately there was not enough information regarding the
approaches of the courses.
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It was found that there appeared to be differences among the program/departmental
activities and resources. According to the data, the only activity all five programs have in
common is a weekly lunchtime seminar. The differences among the program/departmental
resources appeared to be less significant than the activities. According to the data, in
addition to library and computer facilities, all five programs studied had: a departmental
newsletter, adjunct/affiliate faculty and visiting scholars.
It was interesting to find so many differences among programs yet so little differences
among the perceptions of technology among the students. It appeared that no matter which
STS Ph.D. program the student attended, they all perceived: technology has different
definitions and meanings based upon the social, cultural, economic, and political context;
technology has both positive and negative impacts on human, society, and environment;
and that it’s importance to understand the interactions among science, technology, and
society. On the other hand, even students from the same program appeared to disagree on
what the most important educational objectives of the study of technology should be, how
the contexts of the study should be organized, or how many technology courses should be
offered at what level. Furthermore, none of the program or institutional factors appeared to
be more influential than others regarding the perceptions of technology, perhaps except
faculty and peers. It was puzzling to find that somehow STS doctoral students were
interdisciplinarians in theory but disciplinarians in practice (what they said vs. what they
do). Perhaps, it was not that surprising after all that the STS programs, like all the other
interdisciplinary programs such as environmental studies and technology education, had an
external as well as an internal identity crisis.
One particular important issue this research found regarding the STS doctoral programs
is that they seem to be continually evolving programs. As the information indicated in the
program history section of the previous chapter, all five programs studied went through
various changes—from merely offering some STS courses university-wide, to specific
degree programs, to a series of changes in program names and focuses. These changes,
again, appeared to reflect certain realities of STS—changing research interest and needs.
This research found no evidence to support Ilerbaig’s (1992) observation that “‘two
cultures’ exist among the U.S. STS programs: that of the literary intellectuals and that of
scientists: or the humanists and social scientists versus natural scientists and engineers” (p.
2) at the doctoral level (mainly because there is little evidence of the presence of many
natural scientists and engineers among the STS doctoral students). The researcher is not
confident enough to say that the phenomenon of “two cultures” does not exist at the
master’s level. However, the researcher did find strong evidence to support Fuller’s claim
that “STS graduate programs in the U.S. are indeed divided between the problem-centered,
social activist bent ones and ones with a discipline-centered, scholarly bend” and that the
division of STS is “repeated even in what ‘STS’ is said to stand for: ‘Science, Technology,
and Society’ or ‘Science, and Technology Studies” (Fuller, 1992, p.1).
One last note regarding the STS programs studied is that they appeared to be rather
“U.S. focused” with the exception of a few faculty members and students who indicated
some interests in foreign science and technology. One foreign student enrolled in one the
programs studied expressed extreme frustration over the “narrowly focused and
conservative” view the program presented and the non-existence of foreign scholars’ works
in the courses (except a few Canadian scholars). Although there is no strong evidence to
support any of the programs studied as having a “narrowly focused and conservative
view,” at the same time there is not much evidence of the presence of foreign scholars’
works, even though a lot of faculty members apparently presented at various international
conferences and gave lectures at foreign universities.
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Research question 4: What are the personal characteristics of STS
doctoral students?
According to the data, it was found that about two thirds of STS doctoral students
appeared to be white, non-Hispanic males with backgrounds mainly in social sciences, and
age between 20 to 39.
It was interesting to find that none of the survey participants indicated they had
undergraduate or master’s majors or emphasis areas in natural sciences, even though
information from other sources indicated there were a fair number of students with
backgrounds in natural sciences in the programs. Although the number of survey
participants is not representative of the programs, it appeared to reflect the stereotype that
people with social sciences backgrounds were more comfortable with the
survey/questionnaire type of research instrument. However, at the same time several nonparticipants communicated that they were not comfortable participating in this research
because of the instrument (i.e., they did not have confidence in research using surveys or
questionnaires as a data collection method). In addition, several participants expressed
concerns over how the data would be interpreted and expressed (that is, afraid this
researcher would make their program look bad unintentionally by merely making
comparisons with others). Furthermore, several non-participants questioned the “motive”
and “intention” of the researcher. This lack of confidence in a certain type of research
instrument/method and in others’ ability to conduct research appropriately was rather
shocking, if not insulting. A logical explanation for such phenomena perhaps resides in the
interdisciplinary nature of STS. Is STS graduate students’ research more scrutinized than
other established/traditional disciplines since STS does not have a unique and distinctive
research method of its own? This question, of course, is beyond the scope of this research;
nevertheless, it would be interesting to find out.
Yet another interesting finding, based on the information available, related to the
students’ academic backgrounds, was that there were about equal number of students with
backgrounds in social sciences and students with either interdisciplinary studies
backgrounds or dual majors (usually cross-disciplines, with one in a social science
discipline and one in a natural sciences discipline). This appeared to indicate that STS
doctoral students do have more diverse backgrounds than doctoral students do in other
academic departments/programs. This evidence of diverse academic backgrounds, along
with yet even more diverse research interests and dissertations, perhaps is what Cozzens
(1990) referred to as the generation of emerging interdisciplinary STS Ph.Ds that holds the
key to finding a core for the future (for STS). However, there is no obvious evidence that
the STS doctoral students studied are “less bound by disciplines than their teachers.”
Because their teachers, the STS faculty, appeared to be “non-typical” disciplinarians to
begin with (otherwise, they would still be professors of history, philosophy, sociology,
and others, instead of STS).
It was also interesting to find what the emphasis of readings was among the survey
participants, as well as the program requirements. It was not surprising the amount of
reading the STS doctoral students did or were required to do, but the range and the scope
of these readings was impressive. It was amazing that some of the programs included
more than 80 books in their preliminary/general examination reading lists in addition to
readings from the courseworks (not to mention journals and other publications). Again,
the diversity of academic backgrounds and research interests seemed to be reflected in the
readings among the STS doctoral students. Based on the information available and
interviewees, STS doctoral students appeared to be more open-minded when it comes to
what they read and finding the connections. In other words, STS doctoral students
appeared to read more “multidisciplinarily” than doctoral students in other disciplines.
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The survey data also indicated that STS doctoral students appeared to engage in a lot of
discussions regarding STS. Unfortunately there is not enough information to provide more
detailed information regarding the nature or the direction of the discussions.
One last finding regarding the STS doctoral students is the existence of an attitude of
“mistrust of outsiders looking into their discipline.” According to one of the participants,
this “mistrust” is the reason the majority of the students from her program refused to
participate in this study. She disclosed that some of her fellow students think that “nobody
is qualified to look into the STS community unless it is someone from the community
itself.” Another participant from another program interviewed also disclosed a similar view
of mistrust among his fellow students and speculated that the same phenomenon existed
among all STS programs. This phenomenon of “mistrust” is neither unique nor unusual
among regular academic disciplines. However, it is a rather sad and ironic phenomenon
and appeared to contradict the “interdisciplinary” nature of the STS and what the STS
community emphasizes and promotes repeatedly.
It appeared that on one hand the STS doctoral students want to be able to cross
disciplinary boundaries themselves but on the other hand they build a boundary among
themselves called “STS” that does not allow non-STSers to enter. Several non-participants
communicated that they do not see “the need for such research” when approached for their
participation and further advised the researcher to “spend time and energy working on
something more important.” It appeared that some STS doctoral students did not think that
the consideration of fundamental questions, which are rarely, if ever, raised had any value
in terms of finding possible explanation or clues to certain existing confusion in their
field—and the future direction of STS. Actually some of the STS doctoral students
appeared to be rather offended by this research and by some of the questions asked on the
survey instrument (such as their personal definition of technology). However, it is the
researcher’s belief that most of the time we tend to forget to ask the most obvious and the
most basic questions and just “assume” the answers, which is mistaken, and possibly
dangerous to the integrity of research.
Part Two: Recommendation for Further Studies
Sometimes a research project finds the answer it was looking for, sometime it finds
more questions. In the case of this research, the latter one is closer to reality. To better
understand the role of technology in STS, the researcher recommends the following:
1. A comprehensive STS programs study;
2. A comparison between STS students and Tech. Ed. students;
3. In-depth study of individual programs; and
4. A study of the same group of people at intervals of 10, 15, and 20 years to find out
whether their perceptions change and investigate how they influence and shape the
direction of STS.
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August 7, 1997
Chain-Wen Wang
Address:
Phone:
E-mail:xxx@wvu.edu
Dr.
Director,
ADDRESS
Dear Dr. XXX :
For my dissertation research at West Virginia University in the Technology Education
Program, I am completing a comparative analysis of Ph.D. candidates’ perceptions about
technology from selected Science, Technology, and Society (STS) programs in the United
States. Your program has been identified as a STS program.
I am asking for your help in identifying the Ph.D. candidates from your program to
participate in my study. If possible, I would like you to provide me with a list of names,
phone numbers, and contact addresses (e-mail address preferred).
Please feel free to contact me if you have any questions. I can be reached at (304) xxxxxxx or by e-mail at xxxx@wvu.edu
Thank you in advance for your assistance.
Sincerely yours,

Chain-Wen Wang
Graduate Student
Technology Education Program

David McCrory, Ph.D.
Coordinator
Technology Education Program
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Chain-Wen Wang
Address
Phone: (304) xxx-xxxx
e-mail: xxxx@wvu.edu
Date
Address
Dear xxxx:
As a doctorate candidate at West Virginia University, I am working on my dissertation
entitled: A Comparative Analysis of Perceptions of Technology Among Ph.D. Candidates
from Selected Science, Technology, and Society (STS) Programs in the U.S. As one of
the Ph.D. candidates identified, I am sincerely hoping that you will participate in my
research .
As you might be aware, that while STS has gained recognition as an essential educational
component in the U.S., as well as around the world, there seems to be confusion and a
lack of agreeable direction for the future of STS. You might also be aware that one of the
possible reasons for this uncertainty is due to the missing consensus on the definition of
technology. However, the extent of this uncertainty—the missing consensus on the
definition of technology, has not been examined before, nor were the possible factors that
caused the differences of opinion regarding the definition of technology, it they do differ.
The reason I chose the Ph.D. candidates from selected STS programs as my target group is
because I agreed with the experts’ prediction that emerging Ph.Ds may hold the key to
finding the core for the future and the fact that this particular group has seldom been
targeted for research.
Of course your participation is entirely voluntary and your responses will remain
anonymous and confidentiality will be maintained.
Please return the survey no later than March 15th, 1999 using the enclosed envelope.
If you have any questions or comments, please call me at (304) xxx-xxxxx or e-mail me at
xxxx@wvu.edu.
Thank you for your participation in this study.

Sincerely yours,

Chain-Wen Wang
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Survey for A Comparative Analysis of Ph.D. Candidates’ Perceptions of
Technology from Selected STS Programs In the U.S.
The purpose of this survey is to gather information for a doctoral dissertation designed
to: investigate and compare the Ph.D. candidates’ perceptions of technology; and to identify
and compare the institutional factors influencing these perceptions. Please respond as
specifically as you can and return the survey no later than March 15th, 1999 to: Chain-Wen
Wang, address, Morgantown, WV 26505 .
Any questions, please call (304) xxx-xxxx or e-mail xxxx@wvu.edu
I.

Questions included in the following section are designed to gather
information related to perceptions of technology. Please answer all of the
questions. If you wish to comment on any questions or qualify your answers,
please use the space provided or a separate sheet of paper.

1. Please define technology in your own words (within 50 words) and provide your
reasoning for your definition.

2. The statements presented below are identified as important technological
concepts/principles. Please insert three technological concepts/principles you think
that are missing than rank order them from 1 to 11 (with 1 as the most important
and 12 being least important)
____

Technology results from human ingenuity.

____

Technological activities require resources.

____

People have created technological systems to satisfy basic needs and wants.

____

Technological activities have both positive and negative impacts on individuals,
society, and the environment.

____

Technology provides opportunities and triggers requirements for careers.

____

The current state of technological sophistication is the result of the contributions
of diverse cultures.

____

The rate of technological changes is accelerating.

____

Complex technological systems develop from simpler technological systems.

____

Other ____________________________________________________

____

Other ____________________________________________________

____

Other ____________________________________________________
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3. Beside each of the statements presented below, please circle whether you Strongly
Agree(SA), Agree (A), Disagree (D), Strongly Disagree (SD), or are Undecided
(U).
a. Technology seems to operate in a self-serving,
self-augmentative mode without regard for the
human element ............................................ SA

A

D

SD

U

b. No one seems to know how to keep technology
running without making it go faster and faster and
spreading its activities ever wider....................... SA

A

D

SD

U

c. Developments in the technical sphere continually
outpace the capacity of individuals and social systems
to adapt........................................................................SA

A

D

SD

U

d. Technology is essentially neutral ...................................SA

A

D

SD

U

e. Technological neutrality is a myth ..................................SA

A

D

SD

U

decisions about public issues related to science and
technology than the general public................................SA

A

D

SD

U

g. Scientists and engineers know all the facts and
are not influenced by personal motives and interests . SA

A

D

SD

U

h. If the risk of failure, in regards to the design and
systems of technology, involves the possibility of
widespread harm, it is unacceptable .................... SA

A

D

SD

U

i. If the risk of failure, in regards to the design and
systems of technology, is to oneself and voluntary,
it is considered a part of life and hardly worthy of
concern by others ......................................... SA

A

D

SD

U

of technology...............................................................SA

A

D

SD

U

k. Technology is inherently interdisciplinary by nature.........SA

A

D

SD

U

l. There is a lack of agreement about who the
scholars of technology are ............................... SA

A

D

SD

U

m. It is increasingly harder to distinguish between
the roles of science and technology..................... SA

A

D

SD

U

n. Science affects society in more positive ways
than does technology ..................................... SA

A

D

SD

U

o. The impact of technology on science is not
always recognized.......................................................SA

A

D

SD

U

p. The benefits of technology outweigh its costs ...............SA

A

D

SD

U

f. Scientists and engineers are more capable of making

j. There seems to be a lack of a unifying interpretation
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q. Technological development propels economic
progress ......................................................................SA
r.

Technology solves and significantly addresses
humanity’s chronic serious problems..............................SA

A

D

SD

U

A

D

SD

U

II. The following section is designed to gather information related to
institutional/program factors that might have influenced your perceptions of
technology. Please answer all of the questions.

4. List the criteria you would use to identify the scholars of technology.

5. In your opinion, to what extent should colleges offer programs and courses about
the study of technology? (check one only)
____

1- 3 courses

____

4-6 courses

____

Minor

____

Major

____

Undergraduate

____

Graduate school

____

Other

6. In your opinion, what are the most important educational objectives of the study of
technology at the college level?

7. In your opinion, how should the contexts of the study of technology be categorized
and why?

8. What do you think is the most appropriate academic home for the study of
technology at the college level? (Check one from the list below).
____

1. Science

____

2. Social Science
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____

3. Technology Education

____

4. General Education

____

5. Interdisciplinary Courses

____

6. Computer Science

____

7. Engineering Courses

____

8. Humanities And Arts

____

9. Other (Please Specify) ________________________________________

Please provide your reasons.

9. Rank order the items listed below that influenced your perceptions of technology (1
as the most influential and 12 being least influential)
_____ Overall courses
_____ Student quality
_____ Availability of faculty
_____ Quality of faculty
_____ Learning and research resource
_____ Faculty-student ratio
_____ Interactions with faculty
_____ Interactions with/among peers
_____ Department size
_____ Specific course (please identify the course) ______________________
_____ Specific faculty (please identify who and explain why ________________
_____

Other (please identify) __________________________________

Please provide your reasons for the above rankings.

10. What’s your prediction of the future of technology within the context of society?
Please provide your reasoning for the prediction.

11. Circle whether you are Very Satisfied (VS), Satisfied (S), Somewhat Satisfied
(SS), Somewhat Unsatisfied (SU), Unsatisfied (U), or Very Unsatisfied (VU) with
the following aspects offered by your program (circle only one).
a. Intellectual challenge. . . . . . . . . . . . . . . . . .

VS

S

SS

SU

U

VU

b.

VS

S

SS

SU

U

VU

Professional competency . . . . . . . . . . . . . . .

Please provide your reasons for both aspects.
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12. Do you think your program changed your perceptions about technology?
____

1. Yes

____

2. No

____

3. Not Sure

Please explain why and how.

13. What experiences influenced your perceptions of technology?

14. Please list the university and program in which you are currently enrolled.

III. The following section is designed to gather demographic information which
is an essential part of this research. Please answer all of the questions.

15. What was your undergraduate major or emphasis area?

16. What was your master’s major or emphasis area?

17. Age (please check the range)
____ 1. 20-29
____ 2. 30-39
____ 3. 40-49
____ 4. 50-59
____ 5. 60-69
____ 6. 70 or over
18. Gender:
____ 1. Male
____ 2. Female
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19. Ethnic Group:
____ 1. White, non-Hispanic
____ 2. Black
____ 3. Hispanic
____ 4. Asian or Pacific Islander
____ 5. American Indian or Alaskan native
____ 6. Other ___________________
20. a. May I contact you for further information, if necessary?
____ 1.
Yes
____ 2.
No
The following information is strictly confidential. The researcher might need to contact you
for further information regarding your responses to the above survey. Your name will
never be placed on the questionnaire.
b. Which way would you prefer to be contacted?
___ 1. Phone (please provide your number and the ideal time to contact
you)
_______________________________________________
___

2. E-mail (please provide your address
_______________________________________________

___

3. Regular mail (please provide your address
_______________________________________________

c. Name: _______________________________
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“The definition of technology must reflect a more holistic approach for the study of
technology, not just an industrial focus. Not one, but many definitions must be used for
this purpose. Current research has identified key descriptors of a definition of technology
that provide the necessary components for such definitions. These are: innovations;
inventions, creativity; extension of human capabilities (physical, social and intellectual);
process (change, individual, corporate, design, creative, and systematic); extension of
human potential; problem solving, purposeful human manipulation of the materials world;
closely linked to science but not simply applied science; body of knowledge; used to solve
problems and crate opportunities; played an important role in the emergence of home
sapiens; a system of tolls, knowledge, and behaviors associated with the exploitation of
environment; has social, economic, political, and environmental impacts’ (Barnes, 1988,
p.483, 485).
“Technology education must seek to go beyond the transmission of the most effective and
economic usage of ‘tools’ in modern society to include critical investigations of the social
purpose of technology. This means embracing a critical approach to technological issues,
considering so-called humanistic and social science perspectives on the role of technology
in society, and empowering all students to engage in a critical dialog around technology,
progress, education, and the meaning of civilization advancement.” (Chafy, 1997, p8. 1718).
“There is much more discussion about technology than ever before in the history of
humankind. Yet even with an increased awareness, most people find the nature and
characteristics of technology perplexing and confusing. One of the reasons is the relative
newness and constantly changing characteristics of technology (DeVore, 1980, p. 216).
The nature and character of technology have evolved over time, as have people’s
perceptions of technology. Individual perceptions are largely dependent on a person’s
background, the amount of study and reflection about technology, and personal
experiences with technology. Viewpoints of technology range all the way from technology
as a tool to technology as a major component of the adaptive system of civilization.
(p.216). It becomes apparent as each viewpoint and definition is explored that technology
has taken new meanings (p. 220).
“Technology is dynamic, diverse, and inherently interdisciplinary. As such, it is difficult
to identify the unique boundaries of the discipline.” “Technology has the potential to
become an intellectual discipline and, like psychology and anthropology as cited above,
technology can claim to be more relevant than many of the older disciplines. However, to
establish technology an intellectual discipline, it will require the identification of a body of
scholars of technology—individuals who view themselves as scholars of technology. It
will also require time, perhaps decades for technology to gain acceptance as an intellectual
discipline among the academicians. (Erekson, 1992, p.14 )
“Technology education is simply the appropriate renaming of industrial arts. what the
profession defines as ‘technology education’—in an attempt to distance it philosophically
from ‘industrial arts’—is essentially the definition suggested many times in the past for
industrial arts. Further more, many of the major teaching methodologies associated with
technology education are not new either—they have been suggested in literature as
directives for industrial arts for years. (Foster, 1994, p.16).
In order to achieve the state of technological literacy, Gray (1987) stated that “educators
must understand the relationships that exist between technology and education. But this is
no easy task. The definitions alone that have been? to describe technology do little if
nothing for the laymen. And the number of definitions available seems to out-number the
scholars who are actually engrossed in the study of technology.” (Gray, 1987, p.798).
“There was a lack of any unifying interpretation of technology.” (Gray, 1989, p.33)
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“Technology is used to create the human-made world. Technologists apply human and
physical resources to design, produce, and assess artifacts and systems that control and
modify the natural and human-made environments. Also developing and using technology
impacts people, society, and the environment. Therefore the arena of technology is the
practices used to develop, produce, and use artifacts and the impacts these actions have on
humans and the natural world “ (Herschbach, 1992, p. 68).
“The recognition of the centrality of knowledge leads to conceiving technology as more
than artifacts, and as more than techniques and process. The defining characteristic of
technological knowledge, however, is its relationship to activity. (p. 32) “Technology best
finds expression through the specific application of knowledge and technique to particular
technological activities.” “Technology, in other words, makes use of formal knowledge,
but its application is interdisciplinary and specific to particular activities. There is a
technology of surveying, civil engineering, architecture, biochemistry, hog farming and
soundless others, but technology is not a coherent discipline in the general sense.” (p. 33).
Herschbach, 1995.
“Science is concerned with ‘knowing why,’ that is, comprehending underlying physical
and natural principles, while technology is concerned with ‘knowing how,’ how to make
things and doing things. But ‘why’ is involved in technology too: why do technologist
want to make thing and do things?—to make life better and easier, to satisfy a variety of
human needs and wants.” (Kranzberg, 1991, p.235)
“Technology education has no special claim to generic intellectual processes. What
distinguishes technology may be the circumstance that prompt designs, problem solving, or
critical thinking. Borrowing form Micheels (1978), it is the interplay of tools, materials,
and ideas that give the subject its distinctiveness.” ( Lewis, 1999, p. 55). “How students
view particular aspects of technology content leads to an inductive approach to inquiry.
(1999, p.45). “Technology is in essence a manifestation of human creativity.” (1999, p.
46). “Technology is a gendered subject, associated essentially with males.” (1999, p. 47).
“Technology is an elusive phenomenon. . .” “the elements of technology: humans,
information, and energy. tools, processes, and materials.” (McCrory, 1986, p.291).
“Technology: a study of the technical means undertaken in all cultures (a universal,), which
involves the systematic application of organized knowledge (synthesis) and tangibles,
(tools and materials) for the extension of human faculties that are restricted as a result of the
evolutionary process.” (Pytlik, Lauda, & Johnson. 1985, p. )
“Technology: human use of human and natural resources to attain a desirable goal.
Obviously, technology is as old as human society: pottery, bows and arrows, jewelry.
Empirical cut and try is the time-tested method of technological advance. Technology is
always part of natuare+human+ artifact system with manifold feed back. (Roy, 1990, p.
5). “Modern technology: Strongly influenced by local environment. Fuzzy; complex
aggregate of complex information; takes years, and is pointed at target audience; needs an
entire systems (+culture) to utilize new science and technology; transfer is very complex;
might be highly tuned to cultures that value cooperation and community over individuals.
(Roy, 1990, p.7).
“Technology is not just applied science. In many respects it is a much more complex
activity because the trust of technology action upon the world. It involves not only much
sophisticated knowledge of now thing work and the natural environment within which they
work, but also a commitment of changing our interaction with the world. There are many
different definitions of technology, none of them very satisfactory. Perhaps this is because
of the many different ways in which technology touches our experiences. In the case to
technology, rather than seeking a better definition, it is more important to develop a habit of
thought which encourages us to remember that whenever we think about technology, we
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should be thinking about artifacts, plus the knowledge embodied by those artifacts, plus the
socio-technical systems of manufactures and use within which the artifacts are embedded”
(Snow, p. 1987, 724).
“Viewing technology simply as applied science results, too, in giving technology an almost
deterministic and uncontrolled nature with no relation to creativity, choice and values. It
ignores the fact that technology is a cultural activity that takes place within a socio-historical
context for specific economic and political ends.” (Steele, J. L., 1987, p.738)
“Technology will have multiple meanings because of the different perspectives taken by
individuals and groups as they approach the arena of activity they think represents
technology. Conversely the intended involvement and use that a group sees in technology
will determine its priorities and perspectives.” (Todd, 1987, p.774) “Technology as
taught through technology education would be the study of the nature of adaptive systems
to include their basic elements (tools, materials, energy, information, processes and
humans); the growth of those systems; the use of knowledge and technical means in
solving practical problems; and the impacts of these elements, systems and activities on
individuals, society and culture. Further, technology education is seen to include intent to
create better solutions to practical/real problems and issues (p.774).
“No matter how the intellectual domain of technology and its resulting curriculum are
ultimately define, there’ll then be a logical basis for determining the nature of technological
literacy. (Waetjen, 1993, p.9).
Regarding study the philosophy of technology “The sheer multiplicity of technologies in
modern society poses serious difficulties for anyone who weeks an overarching grasp of
human experience in at technological society. (Winner, 1993, p. 362). “As studies in
philosophy and technology mature, it will be increasingly important for us to think critically
about theorigins and relative quality of the knowledge that we drew upon as we address the
key questions. There are bound to be disagreements about which strategies of inquiry are
the best bones to follow. But it seems perfectly clear that, faced with the enormously
diverse kinds of technology in the world, philosophers must somehow gain a welldeveloped understanding of at least a representative slice of them.” (p. 362) “The search
for a meaningful theory of technology has by no means achieved ‘closure,’ It must begin
anew “(p. 376) (social constructivism and the philosophy of technology)
“Today, the most common way of repackaging conventional callings that technology is
something fully chosen is to say the ‘technologies’ are ‘socially shaped’ or ‘socially
constructed.” (Winner, 1995, p.67).
Technology is used to create the human-made world. Technologists apply human and
physical resources to design, produce, and assess artifacts and systems that control and
modify the natural and human-made environments. Also developing and using technology
impacts people, society, and the environment. Therefore the arena of technology is the
practices used to develop, produce, and use artifacts and the impacts these actions have on
humans and the natural world. (Wright, 1992, p. 68).

